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5
® Full RS232 Interface
@
[ ]

*If yo
is$

DATA \SSETTE

BRING YOUR COMPUTER TO LIFE

WORD PROCESSING AND REAL PRINTING
TIMEX/SINCLAIR TS1000, TS1500, OR ZX81

PROFESSIONAL WORD PROCESSI

NG AND PRINTING
FOR LESS THAN THE COST OF A TYPEWRITER

$79.95
X-WORD ZX-101
WORD-PROCESSING

16K ROM Software

Word Star like commands
On-line edit to 14K with
16K RAM pack-

Total cursor control,
move, delete, etc.

Upper or lower case ASC
Il character

SPECIAL OFFER:
Automatic paragraph $299
reformating Ready to run package
® Printer
$250.00 ® X-Word System
PRINTER ® Paper Supply
GORILLA/BANANA ® All cables

10" Carriage Real Cost $370.00
5 X 7 Dot Matrix

Your Savings $71
50 Characters per sec

S or 10 Characters per in

LTS

Tractor Feed

Timex 1000 and 1500 Computer software for home, entertainment, and business

Timex 2040 Printers and Paper

Timex 2000 software — Spread Sheet and Database

e Consolidation of Files
¢ Generation of Reports
e Color Graphics

ORDER TODAY BY PHONE FROM OUR SPECIAL 800 NUMBER OR MAIL IN YOUR CHOICE.
WE ACCEPT VISA OR MASTERCARD.

DATA-ASSETTE

All orders are Subject to a $4.95 handling/shipping charge

Mail Order Department
56 South 3rd Street
Oxford, PA 19363

(800) 523-2909
(215) 932-4807 in PA

u already own a printer then X-word is available for $79.95. | you only need the printer then its cost
250.00. Send $2.50 for our full catalogue and receive $2.50 credit on first purchase.
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NOT JUST A KEYBOARD REPLACEMENT
BUT AN ENHANCEMENT THAT GIVES
2 KEYBOARD FEATURES FOUND ONLY
,0 ON MORE EXPENSIVE COMPUTERS.
o '
\ =

FOR FASTER & EASIER DATA ENTRY
WITH YOUR E-Z KEYBOARD . . .

Here at last, is a large 60 key “TACTILE
FEEL” keyboard that plugs into the same
connectors as the existing keyboard on
your ZX81, TIMEX/SINCLAIR 1000 or 1500.

HERE THE CLICK . .. FEEL THE SNAP!
for every key pressed (tactile feedback)

IT'S THE ONLY KEYBOARD WITH ALL OF
THESE FEATURES:

® 60 moving keys: solid (not rubber) !
Legends in three colors on the base (color coded by key function)

A custom designed aluminum enclosure (shown

L
® Molided legends on keytops (no stickers)
4 above) is available for your E-Z Key keyboard.

8 automatic shift keys (no shifting required) for edit, delete,
single & double quotes, colon, semi-colon, function and stop Measurements: Price:

ishifr P(e?(/s 4 EC-11 (11" X 9" X3.5") 24.95
umeric keypa EC-14 (14" X9" X 3.5") 29.95

S Space har . JOYSTICK: 29.95
No wiring required (Just plug in)

4 L A joystick kit that requires no wiring and function
Cables and instructions are included g iy I 9 P Bt Ignclions

like the arrow keys and 0 on your computer.
Plugs into E-Z Key 60 keyboard.

$84.95

90 day warranty

SWITCH SPECIFICATIONS: Take advantage of this introductory offer. ..
Keytops measure 0.4" by

r<——— Mounting Bezel

Hinged Plunger

10 million operations i
o STt Lt WHEN YOU BUY THE KEYBOARD & ENCLOSURE
\/’\@/-o« Standon {hreaoiinces. Domeswitoh. (Prior purchasers will be honored for Joystick discount)
— Fiim Seal

button type with arm to
give extended travel.

U temmtm  patweon keys. Lits squals $10 OFF THE PURCHASE OF A JOYSTICK
(&V‘«//

;-j?_‘s—-— Stainless Dome
' B ;_7/_90... Cage Try it, you'll like it—10 day return privilege on keyboard

o \\/ 7 o enclosures and keyboard in stock.

7

S&H
USE THIS ORDER FORM: Qty. Item Unit Cost Item Total Unit Cost S & H Total

OCheck/MO [OVisa [OMasterCard
Card #

E-Z Key 60 $84.95 $3.95
EC-11/EC 14 $24.95/$29.95 $4.95

Exp. Date Joystick $29.95 $3.95
Send to: et

\

|

I

|

|

|

i

|

' Sub totals: 1
E e E FI Mass. residents add 5% sales tax | Grand total: :
|

|

1

|

|

J

——— e ————— e

Suite 75, Dept. CE P
711 Southern Artery ot
Quincy, Massachusetts 02169 Address
N\ (617) 773-1187 Oy o State Zip w
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FDC-100 SERIES FLOPPY DISK

SYSTEM for TIMEX SINCLAIR USERS

&

Available in both single disk and double disk
configuration
Up to 250 K bytes per side
High speed up to 31.2 K character/sec
SAVE and LOAD from Timex/Sinclair BASIC no
PEEK'’s, POKE’s or USR’s
Ail commands fully integrated into Timex/Sinclair Basic
and do not mterfere with tape SAVE and LOAD
System compatible with other computers
Extensive command list

Create your own data types via READ and WRITE
physical track commands

(price for FDC-101 single drive system)

Coming Soon

WATCH OUR ADS FOR DETAILS

Send me more information on
[JFDC 100 Series [1BLS201 [JLOS200 []ColorSIN 81
[J My check is enclosed []Master Card []Visa [J]COD $3 charge

Please ship:

CJFDC 101 [JFDC 102 (IBLS 201 [JLOS 200
CardNo.________ ExpirationDate____ Signature
NAME:

ADDRESS:

CITY: STATE zIP

TELEPHONE: ( )

Add $3.50 ea. item for shipping/handling. NJ Residents add 6% Sales Tax.
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BLEEPER SYSTEM —
BLS-201

Positive signal for every

key press on your ZX81, T/S 1000.

The BLEEP you hear provides positive audio

feedback that a key has been depressed and
makes data entry/program entry much easier.

BLS-201 is easily installed in minutes and
comes with complete, easy to follow instructions.

(SPECIAL: Order with LOS-200
Tape Loading System and pay
only $14.00 save over 50%).

TAPE LOADING
SYSTEM LOS-200

Eliminate the frustration of ZX81 and T/S 1000
tapes and commercial tapes that won't load. The
LOS 200 provides the facility to check volume and
blank tape noise and to determine if a tape is
damaged.

FEATURES:

LED indicators show: volume too high or
low-noisey tape end of program-‘“voice over”.
Earphone plug allows you to listen to the tape
while setting up and while loading tape. You can
hear drop outs and bad tone setting quite easily.
Reset switch allows starting computer from “K"
without removing power plug.

SAVE/LOAD switch allows both EAR and MIKE
to be plugged into computer at once. You may
simply switch between SAVE and LOAD.
Powered completely by the computer and does
not interfere with the operation of any other
peripheral.

CDMPUSA

COMPUSA CORPORATION

1101 Bristol Road
Mountainside, New Jersey 07092 U.S.A.

(201) 654-7220 Telex: 138275




IEEEErs

Adding a Joystick

Dear Editor:

James Stephens’ “Adding a Joystick”
(SYNC 3:4) begs an additional hardware
improvement for greater versatility by
making it operable in both normal (Atari
VCS) and modified (TS1000) modes.
Simply add an SPDT toggle switch.

Instead of soldering the center lead to
KB4 directly as indicated in Figure 1,
route it to the middle contact of the toggle
switch. Then connect the remaining two
switch contacts to the joystick edge traces
KB4 and D3. Mount the switch assembly
in a desirable location, e.g., ream a hole
in the case (be careful not to damage the
computer insides). You now have a switch
selectable joystick.

Mike Lagodmos
7035 Grovespring Dr.
R.P.V., CA 90274

Dear Editor:

To get 8 directions on the Atari joystick
(SYNC 3:4), enter these lines:

10 LET A=(INT SQR (PEEK 16421*
PEEK 16422))

20 PRINT A

30 PAUSE 120

40 GOTO 10
Then move the joystick to each of the 8
positions plus the fire button. Write down
each code that is printed and use it in the
new cursor control code.

The variable Last K located at 16421 is
a two byte variable, and line 10 will produce
a one byte value for each position of the
joystick. It is an arbitrary value that simu-
lates half a decode of the keyboard and
will work well.

The Basic program in Listing 1 in the
article will produce an unexpected reverse
motion of the cursor in the X axis as lines
70 and 76, 145 and 150 have the + and -
values reversed.

Ed Hostetler
30224 Westlawn Dr.
Bay Village, OH 44140

4

Making Backups for ML Tapes

Dear Editor:

Jack Ryan’s article “Making Backups
for Machine Language Tapes” (SYNC 3:1)
tells how to PEEK into the code of ML
programs stored above RAMTOP and store
that code into the array of a Basic program
which is then SAVEA to tape. To reload
the ML program, you must lower RAM-
TOP to its required location, and then
LOAD and run the Basic program. This
reverses the process by POKEing the code
back into its original location.

Readers who have trouble LOADing
some ML programs backed up this way
may have one of these problems:

1) You may have to set the GOSUB
stack as well as RAMTOP to a lower
location. In this case, press NEW after
POKEing in the required lower value of
RAMTOP. This executes the ZX/TS in-
itialization routine which relocates the

GOSUB stack and the machine stack to
just below the current (lower) value of
RAMTOP. Then LOAD and RUN the
Basic program.

2) You may have a shortage of memory
(report code 4). The program in the article
will back up ML programs up to about
2.3K long when using a 16K RAM. If you
run out of storage, try making these changes
in the Basic program:

270 DIM E$(C)
290 LET E$(N)=CHRS PEEK (D+N)
340 POKE (D+N),CODE E$(N)

Storing the code in a character array
instead of a numeric array allows you to
back up ML programs three times as
long.

Ed Shaughnessy

151 Daniel Low Terr.

Staten Island, NY 10301

Hardware Problems

Dear Editor:

I purchased my ZX81 when it first came
out and, after installing a new power plug
and a flexible cable to the RAM, I finally
decided to stop playing with it. I rubbed
mercury on the edge connector. Since
mercury does not sustain corrosion, I have
not had any trouble since. My ZX81 stays
on 24 hours a day, 7 days a week when I
am working on it.

I have not had any LOADing problems
since I realized that new tape recorders
could come with dirty heads.

Paul J. Beatty
7634 N. Greenview
Chicago, IL 60626

Dear Editor:

After adding a keyboard and a 32K
RAM to my TS1000, I have had problems
with my keyboard dumping out my pro-
grams.

I solved this problem by replacing the
keyboard diodes with a buffer amp
(741.S244). T used a 20 pin wirewrap socket
with the legs bent to fit. Enable lines, pins
1 and 19, are tied to ground and the
outputs of the buffer amp go to the key-
board.

My solution for RAM pack wobble was
a 48 conductor ribbon cable soldered
directly to the motherboard.

Raymond E. Townsend
2233 E. 8th St., Sp 294
Pueblo, CO 81001

Help

Dear Editor:

I am searching for a program which
will find the inverse of a matrix. As an
engineering student, I have many occa-
sions to use such a program. Is there
anyone who sells such a program?
Michael L. Miller
721 E. Buerkin _
Peoria, IL 61603 "]
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UNLEASH THE POWER IN YOUR ZX81, TS1000!

THE COMPLETE TIMEBOX® SYSTEM TRANSFORMS YOUR SINCLAIR
INVESTMENT INTO A POWERFUL PERSONAL COMPUTER CAPABLE
OF ACCESSING THOUSANDS OF CP/M® BASED PROGRAMS.

G - —

Timebox®is a modular system that allows the ZX81, TS1000 to function
as a powerful micro-computer capable of commercial applications
supporting large printers, disk files, modem, and the industry standard CP/M®
disk operating system.

BASE SYSTEM: Metal cabinet with standard typewriter detachable
keyboard ® Keyboard fully buffered to allow speed typing, repeat and user
defined keys ® Motherboard with buffered expansion bus (4 ports expandable
to 6) ® Inside connectors for plugging the TS1000 printed board, the TS16K
memory and up to three commercially available add-ons into the system
* |n board power supply for the computer, the expansion bus and the 5 1/4”
floppy disk drive ® Reset and on/off buttons ® Power on light ® Standard
video monitor output. All for $ 199.00.

I
I I
I I
| |
I I
I I
I I

SYSTEM OPTIONS: CP/M® disk system ® Memory expansion of 32K and ' Address: :
I
I I
I i
I I
I |

The VAL Corporation.

1621 N. Wakefield St, - Arlington, Virginia 22207

O Rush me one Timebox® base system at $ 199.00
plus $ 8.50 shipping and handling

[ Or, send complete brochure to:

Name:

64K e Centronics printer interface ® RS232 interface ® 5 1/4” floppy disk drive

Ci S ; Zip:
with controller ® Modem ® 80 column video display. g o g

Check Vi Master Card Call for C.0.D
To order by phone call: (703) 243-0545 s s T e

The VAL Corporation. 1621 N. Wakefield St., Arlington, Va. 22207

Signature:
CP/M® is a registered trade mark of Digital Reserch Inc |
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Glitchoidz Report

The Logical Cperators 3:5
P. 77, col. 3, last line:
(.9 OR P>=100)

Machine Code and Your TV Screen 3:4.

Figure 1 will work as described without
a 16K RAM pack. If you use the 16K, the
screen is automatically filled up with spaces.
Thus an “empty” line consists not of just
the character 118 (the “enter” character),
but of 32 spaces (character 0) followed by
the “enter” character.

For those especially desperate for a
machine code translation of Figure 7, see
Figure 1.

Payroll 3:5, p. 4.
Change:
978 IF M$="Z" THEN GOTO 975

Figures 3 and 4: PCB Differences 3:5
70 IF A <64 THEN GOTO 50 P. 4, col. 2, 1st par.
Figure 7: AB-A15 should be AB8-A15.
120 GOTO 20
Figure 1.
Basic
Line Machine
number Code Label Mnemonics
20 237,91, 12,64 TWENTY: LD DE, (16396)
30 33,20,0 LD HL, 20
40 25 ADD HL, DE
50 126 EIETY: LD A, (HL)
60 60 INC A
70 254, 38 CpP 38
56,5 JRC, ONE-TEN
80 54, 28 LD (HL), 28
90 43 DEC HL
100 24, -11 JRFIFTY
110 119 ONE-TEN: LD (HL), A
120 24,-22 JR TWENTY

November/December 1983 © SYNC

Brick Buster 3:5

The game worked for us with the code
as printed in Figure 2. However, reader
Carl S. Lucas, Jr., found it necessary to
change the code at 40E4 from DB04 to
DBFE in order to make the paddle move.
This change also worked for us.

Line notes:

120: A (30)

190: Space (31)

Extensions to Basic 3:5

Figure 1.

500 REM ABE,IKE,

Listings 4-8: Omit lines 1-5 in each.

The next to last paragraph of the article
should begin: “You can plot...”

The author reports a minor bug that
sometimes causes data to be misread. To
correct the bug, type the programs as
instructed in the article if you have not
already done so. LOAD Listing 2 from
tape, but do not press ENTER. Instead
press EDIT, STOP, and then ENTER.
Next type in:

POKE 16525,6
POKE 16533,32
RUN
SAVE Listing 2 back to tape. ™

CONVERSION CAMN BE COMPLETED IN FIVE MINUTES
THE ONLY TOOL REQUIRED IS A SCREWDRIVER
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SYNC at the Concert

Our theme section this issue is “SYNC
at the Concert” with a focus on sound
applications. While we have articles on
music and articles on speech, we had no
articles (or proposals even) for putting
the two together to make the computer
sing! We hope that the music capabilities
of the computer (along with the software
and hardware) open up new fun and cre-
ative opportunities for you whether you
are a musician or not. The speech appli-
cations of computer technology offer some
exciting possibilities for the speech and
hearing impaired.

In volume 1 of SYNC we published two
articles on using the ZX80 for making
music. “Robot Composer” by Cecil Bridges
and “Making Music with the ZX80" by
Richard Forsen. Both articles give programs
and directions for using the computer to
make music. These articles, with trans-
lations for the ZX81/TS1000 are both
included in The Best of SYNC, vol. 1.

Next Issue

Our theme section next time will look
again at home and office applications—
keyboards, printers, word processing and
tax packages.

Timex/Sinclair
Celebration

The Sinclair-Timex User Group of the
Boston Computer Society is sponsoring a
Timex/Sinclair Celebration in honor of
its second anniversary on Saturday,
October 22, from 10 a.m. to 6 p.m. at the
Boston Park Plaza Hotel in downtown
Boston.

8

This event will not only recognize the
achievements and accomplishments of the
various user group members, but also will
demonstrate how the TS1000 series com-
puters can be used in everyday life, e.g.,
business, home, education, and entertain-
ment. The group guarantees that you will
leave at the end of the day with some
concrete ideas of what can be done with
the “inexpensive” TS computers.

Vendors from all over the country will
demonstrate and sell products compatible
with the TS computers, e.g., software,
hardware, publications, and services. In
addition, Manufacturers Marketplace, a
local Timex retailer, plans to be selling
TS computer systems, including the new
TS1500 and TS2068, subject to availability,
as well as the full line of TS software.

There will be workshops and seminars
given by BCS user group members,
vendors, and Boston educators, to name
a few.

For further details,contact the Boston
Computer Society, 3 Center Plaza, Boston,
MA 02114, (617) 367-8080.

ZX Microdrive

Sinclair’s ZX Microdrive for the
Spectrum was introduced in the UK. in
mid-summer. The Microdrive, based on a
Sinclair designed, Ferranti custom-built
chip, will store a minimum of 85K on
removable magnetic cartridges. A typical
48K program can be loaded in as little as
3.5 seconds. The drive is powered by the
Spectrum’s power supply.

A FORMAT command initializes the
cartridge. The CAT command enables
the contents to be read and displays the
cartridge name, up to 50 files in alphabetical
order, and the free space in kilobytes.

The controller is the ZX Interface 1.
This multi-purpose unit can support up to

eight Microdrives for a total of 680K. It
also incorporates an RS232 interface which
will permit linking the Spectrum to other
computers, e.g., a local area network can
link up to 64 Spectrums (transmitting at
100Kbaud); drive other peripherals, e.g.,
full-size printers; and transmit data over
telephone lines with a modem.

Sinclair is encouraging widespread
development of Microdrive application
software by supplying Microdrives and
blank cartridges in bulk to the leading
independent software houses. "

Read This First

Before you enter the programs in
this issue, please note:

All the programs require the 8K ROM
and 16K RAM unless other require-
ments are given at the top of the first
page of the article.

Read the article all the way through
before trying to enter the program.

A letter after a number shows the
type: b for binary; d for decimal; h for
hexadecimal.

In PRINT statements:

#: Enter a necessary space.

A (32): The underline means use
the graphic on that key. The number
in () tells how many times.

A: The overline means use the key
in inverse.

INPUT: An underlined word found
on the keyboard should not be spelled
out. Enter it directly. If it will not
ENTER, hit THEN, then the keyword
you want, backspace, delete THEN,
and continue entering the line. This
memory saving technique may be dis-
regarded if you have enough RAM.

November/December 1983 © SYNC




JUSE

FOr™ FLM

“Just for Fun” shares short programs that illustrate a point, demonstrate a
technique, or show something the author has found interesting. If you have some
programs that you want to share, send them to: Just for Fun, SYNC, 39 E. Hanover
Ave., Morris Plains, NJ 07950.

Lots of Pi

Blanchard Smith

8K ROM: 16K RAM

This program computes the value of Pi
to 8, 16, 32, . up to 8192 decimal
places! It uses base-100 arithmetic rather
than decimal arithmetic and puts the num-
bers in character strings rather than arrays
of five-byte numbers. It uses long-division
to get the terms of Taylor’s series expan-
sion of the arctangent, and long-addition
to get the algebraic sum until the term
vanishes.

But do not wait with baited breath for
the answer. It takes about 60 hours (FAST

Blanchard D. Smith, 2509 Ryegate Ln.,
andria, VA 22308.
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b IO

mode, naturally) to compute Pi to 2048
decimal places! If you do not have a
printer, modify the subroutine at 6000 to
PRINT a page and STOP before
continuing.

LET R=RA-D=:0

LET R=R3*T

LET Z=Z OR

NEXT K

CE"'HF“J
78

@ NEXT K
PETHPN

=:
s
S

NEXT K
9@ RETURN
5228 LPRINT
52192 LET Ps%=
E@20 FOR K=
5230 LET X% Agil . F
1

6240 LET Ps$= 55*!5'LEN X$-1 TO
6@6@ IF LEN Pg$:32 THEN NEXT K
5Q7@ LPRINT P3

§230 LET Pg=""

@ NEXT K

22 RETURN

N-1

"\ +STRS

IJI e

(3=
1

Explanation???
Robert J. Midura
8K ROM; 1K RAM
Type in the following lines:
g Egﬁ IOPTIONRL)Y PRINT
18 FOR L=8 TO -1 STEP 199

32 NEXT L
4@ PRINT AT 3,29;L

S@ NEXT L

52 PRINT AT S.29;L
7e EXT L

5@ PRINT AT 7.29;L
90 LET L=L=*4

120 PRINT AT 9.,29;L
11@ NEXT L

129 PRINT AT 11,29;L
13@ LET L=-1

14@ PRINT AT 13,29;L
iS@ NEXT L =

16@ PRINT AT 15,284
178 LET L=-101

18@ NEXT L

192 REM *3¥3* NOTE ERROR 9r/2@

For best results use SLOW mode. Press
RUN and ENTER. Observe the results.
How does this one work?

Robert J. Midura, 19 Merrifield St., Worcester,

MA 01605.

Richochet Revisited
David R. Rowland

8K ROM; 1K RAM

One of the pleasures of the “Just for
Fun” column comes from typing in the
program, playing around with it, and
coming up with something new or different.
This particular program started out as

David R. Rowland, 97 Essex Ave., Montclair, NJ
07042.

E=RND #4 -2

2@ IF X=0 OR X=42 THEN LET E=-
21 IF Y=0 OR Y=42 THEN LET M=~
22 GOTO 10
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BEST KEYBOARD AVAILABLE!

For Your
ZX-81I/T7S-1000

[J Includes Shielded Case
(] Fully Warranted For 90 Days
(] Now In Stock
[J Hundreds of Satisfied Customers

NEW LOWER
PRICE

If you're tired of not knowing whether your data got entered or tired of poking data in with one or
two fingers, then it's time to upgrade your ZX-81 to a full size, professional keyboard.

KD-81 FEATURES

* Full size keyboard with 41 keys

* Two color silk-screened key tops for easy

- reading

* Key tops have commands and graphics
spelled out the same as ZX-81

o Extra shift key for real keyboard style typing
* Full size space bar

* Allows touch typing

* Rear cutout allows any RAM or

DEALER INGUIRIES WELCOME

expansion module to be plugged in
* Keyboard comes with own cables

* Keyboard case holds both keyboard and
computer with room to spare

o High impact piastic case with vaporized
metal shielding

® Easy assembly — no soldering, no
modifications

® Measures 10°," x7'," x2',"

T/S 2040 PRINTER *89.95

PAPER (3-ROLLS)*7.95

SAMWOO MONITORS GIVE YOU A BETTER PICTURE

SAMWOO provides a much better picture for your Sin-
clair Computer than your TV monitor. Simple modifica-
tion procedure includes easy-to-follow instructions.

9" Green

12" Green
Orange

Add $7.50 Shipping and Handling for this item.

16K RAM MODULE (MX-16KP) *49.95
64K RAM MODULE (MX-64KP) *99.00

==—SUNTRONICS
=== (0, \C

A P | v -
Rl
== < 12621 Crenshaw Blvd.
~=m>>  Hawthorne, CA 90250
STORE HOURS: MON.-FRI.  9:00 am to 6:30 pm
SATURDAY  10:00 am to 5:00 pm

Features:

© Composite Video Input/Qutput

@ Switchable input Impedance 75 or
10K ohm

© 750 Line Resolution at Center and
500 Lines at Corners

$124.00 * Dimensions are 12.13" < 11.34" x
127.00 11.65” for the 12” model and 8.66”

x8.54" x9.05” for the 3” model

$115.00

* Built4n output connector for piggyback

* Lip for mounting on ZX-81 & KD-81

* High-impact plastic case with vaporized metal shielding
*6.6” wide, 3.2” high, 1.08” deep

CALIFORNIA

213-644-1149

ffor Tech Info and Calif. orders)

QUTSIDE CALIFORNIA TOLL FREE

1-800421-5775

(Order Desk Only)

Mail Order — Minimum Order $10. Send Money Order
or Check. VISA or Mastercard (please include
expiration date). Add $4.00 postage and handling to
order. CA residents add sales tax.
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James John Hollandsworth’s “Richochet”
(SYNC 3:2) and evolved into something
rather different with only a few changes.
Run in SLOW mode. Be patient. If the
first pattern does not please, try again.

INPUT Anywhere

Matt Dralle
8K ROM; 1K RAM

If you have ever wanted to INPUT
variables from somewhere other than the
bottom left hand corner of the screen,
“INPUT Anywhere” is the answer.

The program allows any number be-
tween 0 and 9999 to be INPUTted any-
where on the screen. Negative numbers
cannot be used.

To change the INPUT location, change
the PRINT AT statements in lines 15 and
40. Be certain that the Y coordinate in
line 15 is one less than that of line 40.
When INPUTting numbers less than 1000,
be sure to add preceding zeros, e.g., 0020,
not 20.

The ENTER key need not be pressed
after the number is typed in. On the last
keystroke, the entire number automatically
goes into variable A, and the program
continues.

Matt Dralle, 2937 Layton Dr., Davis, CA 95616.

S LET As=""
1@ FOR I=1 TO 4
1S PRINT AT 18,9+I;"
2@ LET Us=INKEY%
25 IF us="" THEN GOTO 20
3@ LET As=As%+USs
42 PRINT AT 19,10;R%
S@ NEXT I
5@ LET A=(CODE R%-238) x1222
78 LET A=A+ (CODE Rs%$(2!-28!*120
8@ LET A=A+ (CODE R$(3!-28) %12
9@ LET A=R+CODE A%(4)-23
122 PRINT R

COPYing Lines 23
and 24

William H. Baldwin

When I got my TS2040 printer, I found
that it would COPY the top 22 lines of
the display. Quite a few programs use the
bottom two lines, yet these are not available
to the printer by the COPY command.

All 24 lines can be COPYed with the
short machine code routine below. Type
in the following line:

1 REM -/LN 7®TAN
Type in the immediate mode
POKE 16517,107

Then any where in the program that
you want to COPY the screen, add the
following line preceded by the appropriate
line number:

(line number) RAND USR 16514
This line should come immediately after
the screen looks like you want it to on
paper. Voila! All 24 lines of the display!

William H. Baldwin, 6016 W. 87 Terr., Overland
Pk., KS 66207.
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Turning Tables
on the Bank

After a short vacation changing jobs,
being confronted with a company-wide
layoff at my new job, leaving after only
three months for my current job, and
becoming engaged to a girl who thinks
microbiology is fun, I returned to the
important things in life—home com-
puters.

Like the traditional young couple in
suburbia, my financee and I are looking
to buy a house. But calculating mortgage
rates and monthly payments is an awful
pain. Luckily, affordable calculators have
recently become available that will do
these calculations. But if you do not mind
sacrificing portability, your ZX81/TS1000
will do an admirable job.

A mortgage is simply an annuity, only
backwards—somewhat. An annuity is a
lump sum of money, earning interest at
some rate, which is being drawn upon at
a regular rate, until it is used up. In the
general case, you would deposit some
amount of money into a bank account
and make equal monthly withdrawals
until the account was empty.

The four components of an annuity are
the payment, present value, interest rate,
and number of payments. Most business
calculators will compute any of the four,
given the other three. (There is a fifth
component, called the future value, but it
is of no interest in calculating mort-
gages.)

The payment is the amount of the reg-
ular withdrawal from the annuity. In the
case of a mortgage, it is the amount of the
monthly mortgage payment. Most bus-
iness calculators have a key marked
“PMT" for this value.

The present value of an annuity is its
initial amount. In other words, the amount

November/December 1983 © SYNC

you initially deposited in the bank, or the
amount that you borrowed from the bank,
in the case of a mortgage. Most business
calculators have a key marked “PV” for
this value.

The interest rate is the periodic interest
rate for the period between payments.
For a 12% APR (annual percentage rate)
mortgage, this interest rate would be 0.12
only if mortgage payments were being
made annually. In general, mortgage pay-
ments are made monthly and the interest
rate is therefore divided by 12. Most bus-
iness calculators have a key marked “i”
for the interest rate.

The number of periods is simply the
number of withdrawals that can be made,
or the number of mortgage payments that
must be made, before the annuity is used
up. Most business calculators have a key
marked “n” for this value.

Since single letter variable names tend
to work better with tiny computers, I
have chosen to use the single letter “P” to
represent the payment (“PMT”) and the
single letter “V” to represent the present
value (“PV”). The interest rate and num-
ber of payments will remain “I"” and “N”,
respectively.

Opening up my college accounting text-
book (I had to open it eventually) we see
that the present value, V, of an annuity is
given by the formula.

P 1
— T 1- ——
[ (1+1)N]

or, in Basic syntax:

V=(P/T)*(1-(1/(1+1)**N)

A little algebraic manipulation gives us
the comparable formula for the amount
of the payment, P:

P=(V*I)/(1/(1+1)**N)

Isolating N on one side of the equation
gives us:

V*1/P=1-(1/(I+1)**N)

1/(1+1)**N=1-V*I/P=(P-V*I)/P/P

(1+I)*N=P/(P-V*I)

Now we take the logarithm of each side
of the equation (bet you never thought
you'd actually have a use for the “LN”
function):

N*LN(1+I)=LN(P/(P-V*]))

And finally, the equation for the number
of payments:

N=LN{P/(P-V*I))/LN{1+1)

According to my future father-in-law,
there is no simple equation for directly
computing the interest rate given the
other three values (and it is the smart
finance who listens to his future father-in-
law—at least until after the wedding).
Business calculators compute this value
by any number of approximation
methods. I chose to use a simple binary
chop, as it is both easy to write and to
understand.

Now that we have methods for com-
puting each of the four values, given the
other three, let’s build a program to use
them.

On the typical business calculator, the
four keys, PMT, PV, i, and n each serve
two purposes. First, you enter a value by
keying in a number and then pressing the
appropriate key. To compute one of the
values once the others have been entered,
you press “shift” (“2nd,” “f,” or whatever)
and then the key of the value you want to
compute. The program following this art-
icle works in much the same way, except
that you enter a value by first pressing
the key for the value you want to enter,
and then typing in the value, followed by
ENTER.

As an example of how to use this pro-
gram, let’s determine the monthly pay-
ment for a 30 year, 12.5% mortgage on

11




INTERFACE
THE
TIMEX-SINCLAIR

To Control
External Devices
Teach Interfacing Skills
Demonstrate Science
Principles

The low-cost FD-ZX1 /O board
turns the Timex-Sinclair micro-
computer into an automated
measurement, data acquisition, and
control instrument. Schools,
colleges, industrial and academic
technicians, scientists, and
engineers can now afford enough
interface systems for effective
teaching or for developing dedi-
cated automation instruments with-
out investing more in the computer
than in the instrument. A number of
science experiments have been
developed to aid teachers in illu-
strating scientific principles.
Available as a kit or assembled, the
FD-ZX1 includes cables, but not the
solderless breadboard tor con-
structing the interface circuits.

For the Timex-Sinclair, Model 1000,
1500, ZX81, Spectrum

Model FD-ZX1K (kit) $69.95
Model FD-ZX1A (assbld.) 99.95
Solderless Breadboard, BG-10 18.00

Visa or Mastercard accepted.
Write for our complete catalog
of Blacksburg Series books and
INNOVATOR and I/0 hardware.

> . ®) Group Fechnology, L1d.

“S=="" P.0.Box 87M * Check, Virginia 24072

703-651-3153
CIRCLE 20 ON READER SERVICE CARD
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$52,500. After running the program (in
FAST mode), you will see the current
values of the payment, present value,
interest rate, and number of payments.
Enter the present value (the amount of
the mortgage) by pressing V. The cursor
will appear at the bottom of the screen,
waiting for you to type in a value. Type in
*52500” and press ENTER. 52500 now
appears on the screen as the present
value.

The interest rate of 12.5% is an annual
interest rate, but mortgage payments are
made monthly, so enter the interest rate
by pressing I and then typing in “.125/12”
and pressing ENTER. The monthly inter-
est rate appears on the left of the screen,
with the yearly rate to the right of it.

30 years of monthly payments is 360
payments, so press N, type in “360”, and
press ENTER.

Now that you have entered the other
three values, you may compute the size
of the payment. Press SHIFT-P (actually
you are pressing “) and after a few seconds
of thinking, you will see that the monthly
payment, given these other factors, is
$560.31.

Now, let’s say that you want to see
what would happen if you borrowed
$55,000 instead. Simply enter a new value
for V and press SHIFT-P again. You can
do this to compute any one of the four
values (calculating I takes a little longer
though).

The program itself is fairly straightfor-
ward. Lines 10-40 simply initialize the four
values to zeros (a good idea in general).
Lines 50-90 display the four values on the
screen. Lines 100 and 110 wait for a key
to be pressed (the use of the PAUSE
statement like this is documented in chap-
ter 19 of the original Sinclair manual and
in chapter 16 in the Timex/Sinclair man-
ual). Line 120 is simply a small space
optimization since the expression

“1-(1/(1+1)**N)”
is used in calculating both P and V. Lines
130-160 simply read in one of the four
values, depending on which key was
pressed, and lines 170-200 compute one
of the four values, depending on which
key was pressed.

The only lines that really need some
explanation are 220-290, which compute
the interest rate using a binary chop algor-
ithm. A binary chop is a method of com-
puting a value by making successive
approximations, adjusting the approxi-
mation as needed, until the correct
answer is determined. It is called a binary
chop because at the outset it is known
that the correct answer lies within a cer-
tain range, and with each approximation,
this range is chopped in half, until only
the correct answer is left.

In our example, it is clear that the
lowest possible value for the interest rate
is 0 (line 220). It is also almost as clear

that the highest possible value is P/V (line
230). If the interest rate were equal to
P/V that would mean that the entire
payment would be interest, with no pay-
ment to principal, and therefore the mort-
gage would never be paid off (actually,
there are some variable rate mortgages
available now where the monthly payment
does not even cover the interest, but this
program only works on mortgages that
can eventually be paid off).

JE T b e RS

10 LET
20 LET
30 LET
40 LET
S50 CLS
60 PRINT "P=";P
70 PRINT “y="j;y
80 PRINT "I=";I,"I#12=";1I#12
90 PRINT "N=";iN

100 PAUSE 40000

110 LET K$=INKEY$

120 LET D=1-(1/(1+I)*#N)

130 IF K$="P" THEN INPUT P

140 IF K$="U" THEN INPUT V

150 IF K#="I" THEN INPUT I

160 IF K$="N" THEN INPUT N

170 IF K$=CHR$ 11 THEN LET P=U%

1/D

180 IF K$="/" THEN LET V=P/I#%D
190 IF K$="(" THEN GOSUB 220

200 IF K$="<" THEN LET N=LN (P/

(P-U#I))/LN (1+I)

210 GOTO SO

220 LET LI=O

230 LET HI=P/V

240 LET I=(LI+HI)/2

250 LET Z=VU#I/(1-(1/(1+I)##N))

280 IF Z=P THEN RETURN

270 IF 2Z<{P THEN LET LI=I

280 IF Z>P THEN LET HI=I

290 GOTO 240

e C
nowonon
OO0 O

Now that we have the initial range, we
compute the midpoint (line 240) and com-
pute the monthly payment using this mid-
point as the guess of the interest rate (line
250). Note that we can not use our value
of D from line 120 in this case since I is
changing. If the payment computed here
equals the payment we entered earlier (to
the accuracy of the machine), then we
have arrived at the correct value of I and
can return (line 260). If not, then we
determine whether the correct answer lies
in the upper or lower half of the range we
just used, adjust the range accordingly
(lines 270-280) and try again. If the pay-
ment we computed is less than the actual
payment entered (line 170), then our guess
for I was too low and the correct answer
lies in the upper half of the range. There-
fore, the lower bound (LI) is adjusted
upward. If the payment computed is more
than the actual payment (line 280) then
the corect answer lies in the lower half of
the range and the upper bound (HI) is
adjusted. Eventually this range becomes
small enough to return just a single value.
which is our answer. -
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Your computer can prob-
ably do more for you than |
you originally thought.

And learning toexpand its |

capabilities is as easy as
reading a good book.
SYBEX is the pioneer
of computer book pub-
lishing, offering over 60
titles developed for begin-
ners through advanced. They are so well
written and easy to understand that virtually
anyone can learn to operate a computer
in a matter of hours.
YourTimex/Sinclair 1000™
and ZX81 by Douglas
Hergert ($6.95) Learn
the ins and outs of your
Timex/Sinclair 1000™ You
can learn how to connect
the computer to your
television set, program it,
perform math, make bar
graphs and play games

your
X SINCLAIR
TIVIE ]
ZXe

“What
more can

1do?”

The Timex/Sinclair 1000"BASIC Handbook

by Douglas Hergert ($7.95) This is-the
indispensable computerside companion for

programming your Timex/Sinclair 1000™ You

will find clear descriptions, proper syntax
and examples of every keyword and function

in the Timex/Sinclair 1000™BASIC vocabulary.

Timex/Sinclair 1000™ BASIC Programs in
Minutes by Stanley R.Trost ($7.95) Get the
advantages of programming your Timex/
Sinclair 1000™ without having to learn how to
program. This collection of BASIC pro-
grams allows you to: calculate home finan-
ces, analyze business and personal invest-
ments, investigate real estate
options and much more.
More Uses for Your Timex/
Sinclair 1000:" Astronomy
on Your Computer by Eric
Burgess ($8.95) Study the
stars and planets in your
own home. The ready-to-
run programs allow you to
observe constellations,

television screen.
at bookstores and computer
TOLL-FREE 800/227-2346.

Prices subject to change
without notice.

Send me: [J A free catalog

3 0-099 Your T/S 1000™ and ZX81 $6.95

00-113 The T/S 1000™ BASIC Handbook $7.95
00-119 T/S 1000™ BASIC Programs in Minutes $7.95
0 0-112 More Uses for Your T/S 1000:™

Astronomy on Your Computer $8.95

Add; O $2.00/Book UPS O 6% Sales Tax CA Res
[ $12.00/Book Overseas Mail

Charge my
O VISA O MasterCard O American Express
Card # Exp. Date
Total Amount Enclosed $.
Signature
Name
Addres!
City/State/Zip
Mail to: SYBEX Inc., 2344 Sixth St Berkeley, CA 94710
© 1983 SYBEX, Inc. 1E11

SYBEXCOMPUTERBOOKS
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SYBEX books are available

stores everywhere. For a free
catalog, mail the coupon or call

stars, planets, meteor showers
and all that is celestial—on your



All DISY Ron LeMon

“AUDISY”—Audio Digitizer/Syn-
thesizer—is a 65 byte machine code rou-
tine that allows you to digitize and store
the data for any sound phrase on your
ZX/TS computer with 16K RAM. You
may then synthesize the sound at will or
study the data field.

AUDISY Programming Instructions

Since our machine code contains an
unlistable value (code 126), it cannot be
stored in an ordinary REM statement.
Instead we will load the code into an un-
listed REM statement located between
the listed program and the display file.
This requires unique USR calls ref-
erenced below the display file (the vari-
able F).

Enter the program as follows:

1) Type in a numbered REM state-
ment containing 61 characters:

Press ENTER.
2) Type in the immediate mode:
POKE 16509, 118

3) Type in Listing 1. Press RUN and
ENTER.

4) Type in the decimal machine code
from Table 1, going from left to
right and pressing ENTER after each
number.

5) When all the code has been entered,
delete the loader program by typing in
the line number followed by ENTER.
Do not use NEW or you will wipe out
the code.

6) Type in Listing 2, the driver pro-
gram. This requires 16K.

You are now ready to use the
program.

AUDISY Operating Theory

AUDISY operates as two separate
routines. A call to USR (F-66) starts the
digitizer - (see AUDISY disassembly).
First, RAMTOP is automatically low-
ered to location 18000 to provide a
14000 byte storage area up to loca-
tion 32000. This vast field will be
used to store digitized waveform data
and will provide an aperature just sec-
onds wide depending on the mean fre-
quency stored. The higher the mean
frequency, the narrower the aperature.

As the digitizer operates, register D is

Ron LeMon, 1601 West 400 South, #86, Salt Lake
City, UT 84014. AUDISY and DEFMAG are avail-
able on one tape from the author for $14.95 pp.
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loaded with the value 255 and then
decremented to contain 254. Register A
is loaded with zero to set up the input
code. If no signal is present at the input
(the ear jack), the value 63 is returned by
register A which causes a jump to be
made to decrement D and to recycle the
input loop. If a signal is present at the
input, the value currently in register D is
placed into the present location in the
data field pointed to by the HL register
pair.

A predominance of value 254 in-
dicates a high noise level or an input sig-
nal that has a high frequency component

—Listing 1. 16K MC routine; 2K MC loader.__

exceeding the sensitivity of the input
loop. The lower the number stored in the
data field the lower the frequency that it
represents. The full scale sensitivity of
the digitizer is calculated to be 295 Hz to
26KHz. These are theoretical limits and
are drastically reduced by such factors
as noise and stray input capacitance, etc.

The signal amplitude is important
since any waveform not sufficiently loud
will not be processed. Excessive signal,
however, will cause distortion.

The synthesizer operates by address-
ing USR (F-36). One byte at a time, val-
ues are taken from the data field and
loaded into register A which provides
the timing delays for toggling the out-
put. The output signal is provided at the
mic jack on the computer and requires
amplification. The Sinclair output bus is
shared by the RF modulator. This
means that the sound will be available
over the TV audio system.

Only about 24K of memory is left af-
ter setting RAMTOP to provide the data
storage area. This limits the user’s pro-
gram development. It is now possible,
however, to LOAD a new program
while not affecting the data stored above

RAMTOP. This may prove useful when
extensively processing or studying the
stored data. The data field cannot be
SAVEd on tape by the usual means.

Audisy Operating Instructions

After LOADing AUDISY, prepare
the input source. If you choose to digi-
tize music or voice from a cassette tape,
you will have to experiment with the
volume control. It will take some prac-
tice to learn to cue the tape to the begin-
ning of the digitizer routine.

Another input source is direct micro-
phone. Plug a microphone into the mic

Table 1. Machine code data.

35 5S4

Table 2. AUDISY disassembly.

The value of F
-b& LD HL, 146388
=63 LD (HL),80
-61 INC HL

=60 LD (HL),70
-58 LD HL, 18000

=55 LD D,255

;set RAMTOP
to 18000

sdata field start.

~S3 DEL D sthis loop

~-52 LD A,0 counts down

=50 IN A,254 until INFUT

-48 CF,63 acknowl edged.

-46 JR Z,-53

-44 LD (HL),D istore data byte.
-43 LD A.H stest for end of
=42 INC HL data field; if not

Py 2% end then find next
JR NZ,-55 loc. and recycle.

HL, 18000 sdata field start.
D,1 sset no. of cycles -1.
A, (HL) sset delay (freq).
s 254 jdisregard

JR Z,~-11 snoise.

246 INC A
CF, 254 stest for end
23 JR NZ,-26 of delay.

OuT 2S5,A sturn on cutput.

LD A, (HL) ;set delay (freq).

INC A

CF, 254 itest for end

JR NZ,-18 of delay

2 IN A,254 turn off output.

DEC D inext cycle.

JR NZ,-31

LD A,H ;test for end of

INC HL data field; if not

CP, 125 end then next data

JR NZ,-33 byte and recycle.

=2 RET

input of your recorder or use the built-in
condenser mic, if provided. Put in a
blank tape and set the cassette to record.
Press pause on the recorder if you do not
want the tape to advance. Make sure the
ear jack on the computer is connected to
the ear jack on the tape recorder.

November/December 1983 © SYNC




NOW! A COMPLETE LIBRARY OF

QUALITY SOFTWARE FOR THE SPECIAL
INTRODUCTORY PRICE OF $19.95

SIMPLEX SOFTWARE INTRODUCES

THE HOME-PAC — 20 PROGRAMS ON

TWO CASSETTES FOR THE 16K TIMEX
SINCLAIR 1000, 1500 AND ZX81. 5

Now for under $20, you can get a complete
collection of 20 quality, reliable and user-friendly
programs on two cassette tapes. Although easy
enough for beginners to use, even computer ex-
perts will find these programs useful. In fact, as
useful as other program packages costing
several times more.

Discover the Power of Your
Timex Sinclair Computer!

We've developed the programs that you want
and need. Useful programs to assist you in
home budgeting, education and many other
tasks. We've also included recreational and utili-
ty programs to help you unlock and explore the
power of your computer.

The HOME-PAC Contains
All the Following:

. BIORHYTHMS— Computes and plots four weeks
of your biorhythms

. ANIMALS— Popular artificial intelligence learning game

. COMPU-SKETCH— Computerized version of popular
ETCH-A-SKETCH toy

. MICRO-ORGAN— 4 octave organ music through your TV

. KALEIDOSCREEN— TV screen becomes a computerized
kaleidoscope

. ADDITION DRILLS— 4 skill levels and scoreboard

. SUBTRACTION DRILLS— 4 skill levels and scoreboard

. MULTIPLICATION DRILLS— 4 skill levels and scoreboard

. DIVISION DRILLS— 4 skill levels and scoreboard

. COMPUTER AIDED INSTRUCTION— General purpose
education program

. STATISTICS— Computes mean, variance and standard
deviation

. LINEAR REGRESSION— Computes regression
coefficients and displays equation
VECTOR MATH— Adds two vectors and provides
resultant vector

. SIMULTANEOUS EQUATION SOLVER— Solves system

of simultaneous equations

Ly

w N — OCQOWOND® (610 =% w N
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15. CHECKBOOK BALANCER— Reconciles check register
with bank statement

16. NET PRESENT VALUES— Computes net present value
of cash flows

17. AUTO LOAN ANALYSIS— Computes amount of loan and
monthly payments

18. STAR INVADER— Mini space invader game

19. MACHINE LANGUAGE MONITOR— Utility program
enters and lists hex code

20. RENUMBER— Utility program, renumbers BASIC
programs

21. 21 PAGE USER’S MANUAL

WE FEEL THAT THE HOME-PAC AT $19.95,
WHICH RETAILS REGULARLY FOR $29.95,
IS THE BEST SOFTWARE VALUE
IN AMERICA.

ADDITIONAL SIMPLEX SOFTWARE PACKAGES

REC-PAC: BIORHYTHMS & ANIMALS— Regularly $11.95
now only $9.95

ART-PAC: COMP-U-SKETCH, MICRO ORGAN &
KALEIDOSCOPE— Regularly $11.95, now only $9.95

EDU-PAC: 4 MATH DRILLS & COMPUTER-AIDED
INSTRUCTION— Regularly $11.95, now only $9.95

MATHSTAT-PAC: STATISTICS, LINEAR REGRESSION,
VECTOR MATH & SIMULTANEOUS EQUATION
SOLVER— Regularly $11.95, now only $9.95

FIN-PAC: CHECKBOOK BALANCER, NET PRESENT
VALUES & AUTO LOAN ANALYSIS— Regularly $11.95,
now only $9.95

COMBO: Computerized variation of popular BOGGLE hidden
word game with 4x5 game board (2 to 8 players) —
Regularly $11.95, now only $9.95

GUARANTEED

All programs are supplied on quality cassette tapes which
are guaranteed to load and run (defective software

will be replaced if returned within 30 days).

ACT NOW! OFFER GOOD FOR LIMITED TIME ONLY!

EN §
SEND TO PLEASE RUSH MY ORDER
SI M P LEx Please send dealer information
Check VISA Master Charge
SOFTWARE i o on
55 Sutter Street RECP 505 | S
ReC-Fac ~
Suite 623 Dept. A-6 NP e
San Francisco, CA 94104
EDU-Pac 9,95
MathStzt-Pac 995
th FIN-Pac 995
Name COMBO 995
Shipping & Hending $150
City 25, add 6 5¢
State 7 TOTAL
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To digitize a sound source, enter
RUN while the source is playing. If the
input sound is of sustained intensity, it
will allow the machine code routine to
cycle out and return to Basic. After run-
ning the AUDISY driver with an input
signal present, the user is signalled that
digitizing is complete by the brief flash
on the screen as the computer goes into
infinite PAUSE (line 115).

Then press any key (except BREAK)
to operate the synthesizer. The syn-
thesizer can operate repeatedly by press-
ing a key to interrupt PAUSE. Press
BREAK and then enter RUN to digitize
a new sound phrase. You may also de-
lete line 125 for a continuously repeating
playback. Remember that any time
changes are made to the program listing
the display file moves about. This means
that the program line establishing the
variable F must be entered directly or
read during the program operation in or-
der to properly reference the USR
addresses.

You may hear the synthesizer output

Figure 1. Program A.

DI

H M H H

_____

directly over the TV set. Turn up the
volume and adjust the fine tuning con-
trol for the best sound. For better fidel-
ity you may record the output on tape to
be played back. Connect the mic jack of
the computer to the mic jack of the
recorder.

I prefer to use a small amplifier to
reproduce the synthesized sound. The
Archer Mini Amplifier with built-in
speaker (cat. #277-1008) from Radio
Shack is ideal for this project.

_ Figure 5. Program E.

Experimenter Notes

This section deals with ways of conve-
niently displaying the huge data field
stored above RAMTOP. The simplest
routines display the data field as 218
frames of 64 byes each plotted onto the
screen. Program A plots a frame at a
time with a pause between. Program B
superimposes frame upon frame as a
possible method for observing repeating
patterns. The higher frequencies are at
the top, and time advances from left to
right. Similarly, Program C averages
samples from the data field and plots
them onto one screen frame. Examples
are shown to adjust ranging. Program D
simulates the modulation envelope of the
sound sample. Maximum and minimum
values are plotted and can be altered to
show the effects of filtration. Program E
scrolls plotted data from the bottom of
the screen. This program compresses the
time scale by eliminating all bytes that
contain noise (code 254) allowing easier
visualization of the component wave-
forms. Higher frequencies are to the
right, and time advances from top to
bottom. It may take a while for signifi-
cant displays to develop with any of
these programs.

Whether you use AUDISY to charac-
terize waveforms for voiceprint identi-
fication in a science fair project or as an
amusing mimic toy, you will find this a
stimulating project. "=
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IM 8nd Oouk OF suUnc

David H. Ahl
David Grosjean

What's a Brand X doing in SYNC Magazine?
With improving technology and intensifying competition in the small computer
market, more and more computers are available at prices within a few steps of the
Timex/Sinclair units. Our sister publication, Creative Computing, evaluates many
of these systems. We would like to share these reviews with those of you considering
another computer.

In addition, we will sometimes take a program or two and show what it would be
like to write and run the program on the Brand X computer compared to the
Timex/Sinclair. You will probably find these tutorials a useful aid for converting
programs from other sources to your Timex/Sinclair computer.

The Video Technology
vVZ200

David H. Ahl

The Video Technology VZ200 is a com-
pact microcomputer with a great deal of
capability and many unexpected features
at a very attractive price.

The VZ200 is based on the 6502 micro-
processor (used in the Apple, Commodore,
and Atari computers). It comes with a
12K ROM and a sparse 4K RAM. The
ROM includes the monitor and an excellent
implementation of Microsoft Basic. The
RAM can be expanded with either a 16K
or 64K module.

The computeris 11.4” x 6.3" x 2”. Two-
thirds of the top is taken up by the key-
board. The 45 keys are “Chiclet” style
rubber with a very short throw. Touch
typing is possible only in a rather limited
way. Although the key spacing is the same
as on a regular typewriter, the feel is
different. Much more disasterous for touch
typing is the use of a single shift key and a
space key instead of a space bar. Several
keys do not have the expected characters;
e.g., the question mark is on the L key.

On the brighter side, each key provides
several functions in addition to typing a
character. All the Basic commands, key-
words, and functions can be produced by
holding the control key (or control and
RETURN) while the key is pressed. Each
key produces two Basic keywords and
one or two regular characters. This is
most welcome since on the computers
which use a single keystroke the number
of Basic keywords is limited to the number
of keys.
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When a key is pressed, a short “beep”
indicates one keystroke. If the key is held
down, it automatically repeats with a beep
indicating each key entry.

The computer has an on/off light on
top and an on/off switch on the side.

The Basic Language

The Basic includes 9 commands, 27
statements, 11 arithmetic functions, 9 string
functions, 7 graphics and sound functions,
and the expected arithmetic, relational,
and Boolean operators.

Among the statements that we do not
always see in a computer in this price

The VZ200
with 16K RAM
memory pack

range are: INP (reads the contents of
input ports); OUT (sends values to output
ports); USR (calls an assembly language
subroutine); and COPY (copies the content
of the screen to a printer).

We were also pleased to find both
PRINT USING and PRINT @ imple-
mented. The latter is useful for printing
at different screen locations without having
to use blank print lines or tabs. However,
a tab function is also available.

On-Screen Editing
Full on-screen editing makes it a pleasure
to program on the VZ200. The line to be

U



MANY
OTHER
USES

L

INDUSTRY

LABORATORY

INTERCONTROLLER -
PUTS YOUR COMPUTER T0
WORK FOR YOU AROUND THE CLOCK.

1000’s of new applications at home, office, laboratory or shop. INTER-
CONTROLLERT™ enables you to use your computer’s power to control
any number of tasks, everyday of your life, with just a few lines of BASIC.
Four fully programmable outlets. Expandable to 16 with SOFTBOX.Tm
CIRCLE 38 ON READER SERVICE CARD
INTERCOMPUTER, INC., P.O. BOX 90, PRUDENTIAL CENTER

BOSTON, MA 02199, TELEPHONE (617) 738-5310
DEALER/DISTRIBUTOR PACKAGE AVAILABLE

TO ORDER OR FOR MORE INFORMATION AND FREE BROCHURE CALL OR WRITE TO:

IEINTERCOMPUTER INC.

NEW VERSION #PL7013B
$99.95 (Ribbon Connector included)
® Compatible with Timex Computer

For editing, the directional keys put
the cursor wherever you want

it on the screen.

edited is listed, by itself, with the whole
program or with a group of lines. The
cursor is moved by the directional keys to
the character to be changed. Type the
change, move the cursor to the end of the
line, and type RETURN. Voila! The change
is made. On-screen editing can also use
DELETE, INSERT, and RUBOUT.

We had two small problems with on-
screen editing. First, it was all too easy to
hit the shift key instead of the control key
because the cursor directional keys are
activated by pressing the control key on
the left and a directional key on the right.
Probably the user can adapt to this after
some practice. Second, after a while the
editing buffer seemed to overflow and
further editing was not accepted. Ad-
mittedly, we were trying to push the com-
puter over the brink, so it is unlikely that
this will be a problem in normal use.

Video Display

The VZ200 produces a composite video
signal for a monitor and an RF signal on
Channel 2 or 3. We found the monitor
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signal rock steady, whereas the RF signal
required very precise fine tuning.

Output is in one of two modes: low-
resolution text and graphics or medium-
resolution graphics only. In the mixed
mode, the display has 16 lines of 32 char-
acters each. Alphabetic characters are
available in uppercase only. Graphics are
made from 16 characters which divide
each screen location into four boxes with
all combinations as on the ZX/TS
computers.

Each of these characters can be turned
on in any of eight colors. The off portion
shows as black which can be considered a
ninth color. Alphanumerics are displayed
either as yellow on green or yellow on
buff. Individual characters or the entire
screen can be changed to inverse. Only
one background color, green or buff, can
be used at a time, and it does not affect
the color of the graphics characters.

Low-resolution graphics characters can
be typed into programs directly from the
keyboard or called with CHR$(128) to
CHR$(255) from a program.

In medium-resolution graphics mode,
the screen is 128 x 64 pixels. Each pixel is
turned on by the command SET (x,y) and
turned off by RESET (x,y); POINT (x,y)
examines whether a pixel is on or off.
The first two commands are equivalent
to PSET and PRESET in some other
computers.

In this graphics mode, only three colors
plus the background color are available
simultaneously.

Any RAM location, including screen
locations, can also be changed and exam-
ined by POKE and PEEK.

Musical Sounds

The single sound channel can produce
31 frequencies (2 1/2 octaves) and nine
note durations (from a dotted half note to
a thirty-second note). The command takes
the structure: SOUND (p,d) where p is
the pitch (1 to 31; O for a rest) and d is the
duration.

Problems

In pushing the computer to the brink,
we found several situations in which the
only way of recovery was to turn the
computer off. Even BREAK (the equivalent
of RESET on some other machines) failed
to return control to the user.

The most common irrevocable condition
was LLIST which normally lists a program
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BES iv1ercomputer inc

Expands the use of your TIMEX SINCLAIR COMPUTERS

SOFTBOX™

® Expands the expansion port of your Timex Sinclair
computer

Has 4 gold plated, fully buffered ports

Software selectable, any desired port/ports

Longer life to your computer console and program
cartridge

Has LED indicator, on/off switch and DC power input jack
Provides power to your computer and peripherals
Eliminates the computer overloading and peripheral

connection problems #PL7012 $59.95

Needs flexible ribbon connector; will be available for TS1500 and TS2000 computers

DATA COMMUNICATION PACKAGE

® Now your Timex computer can communicate directly on your
telephone line with other computers and data base networks such
as COMPUSERVE, DOW JONES NEWS RETRIEVAL, etc.

1. High Quality Modem 0-300 BAUD
#PL7017 $129.95

® QSAVE software on Solid State
2. RS232 Interface cartridge avaiiable separately FLEXIBLE RIBBON
. #PL7006  $99.95 #PL7001C  $24.95 CONNECTOR
3. Connecting Cat:;;e’l-_,018 S ® Complete unit with software on No More System Crashes
Solid Stat ririd i
PACKAGE including items 1, 2, & 3 . ;;1;0091; $57.95 s (T:g?ggg 2 2y RAM sxpansion to your

#PL7020 $197.95 Cartridges need Flexible Ribbon Connector or Softbox ~ ® Prevents usual system crashes caused

PRINTER'S PACKAGE MCODER (16K RAM) B v b 5 e Lt il

Our printer package enables you to printout ® The first real integer BASIC compiler #PL7016 $17.95

all the received information for the TS1000 computer
1. 80-column Dot Matrix Printer ® Give your BASIC program the speed
2. MEMOTECH Centronics Interface of MACHINE language programs

; . g A
3. Printer Cable #PL7019 $299.95 17'2_‘ t;rsns;eaer;qi :Tr: :r%r\r’wee r];:earsnes up to 900

® impl 3
MEMOTECH PRODUCTS g letii v b b

MEMOPAK 16K #PL7002 $35.95 2. Write your BASIC program ggatigt/smsrmsumns PACKAGE
MEMOPAK 32K #PL7003 $71.95 according to the manual and ke s
MEMOPAK 64K #PL7004  $117.95 compile it through the MCODER by ol Wi to us for FREE brochure and
ing a single PRINT USR h ; i
HIGH RESOLUTION GRAPHICS ggm?nand information on our full line of software.
AELT007 $7136 Mail to: Intercomputer, Inc
KEYBOARD #PL7011 LS M ASSEMBLER/DEBUGGER " 358 Chestnut Hill Ave., Boston, MA 02146
MEMOCALC #BS2001C 335-95 “ZXAD” (16K RAM) Tel: (617) 738-5310
MEMOTEXT #PL7014 $35.95 Telex: 951141COFAR
MEMOASSEMBLER #PL7015 $35.95 @ Write machine code quickly and easily r——————————————— — — -
® Two pass assembler, ZILOG mnemonics,
8 pseudo-OPS | PART#| QTY.|UNIT|U.S. $ | TOTAL |
® Debugger includes | |
examine/modifying, breakpoint with | |
register display | |
® QOccupies 7K, comprehensive multi- | |
page manual 4PT4003 $18.95 | |
[NSAVE - e : '
A Reliable Fast Loading System STOPPER : :
: ® Enables you to break through any
®
e e et L oin machine codesoftuare. [ onthe | |
2)0 secs; 48K in 110 secs) :f{r?tei?';:tve REmENGRHN o8, Of | Shipping and Handling |
® Operates with any memory and on any : for MEMOTECH and QSAVE | 4.95
program length ® )/e;ry snmp_lrest;nogcs)e. Igafd“STOl;PE_R | |
® Works equally well with AUTORUN B e owthe simple | 1o gach PACKAGE 9.95 I
programs, BASIC or MACHINE CODE e T % ey i 5% '
® This is what you get: 8.95 et il Bt ¢ |
1. A cassette interface to improve the Total |
signal quality. To make loading most DISASSEMBLER : Ovisa OM.C. 0OCheck |
reliable an AUTOMATIC LEVEL (Decodlng Too]) | |
CONTROL, an OVERLOAD On Solid State Cartridge Account No. Exp. |
WARNING LIGHT, a SAVE/LOAD : | |
SWITCH, an ON/OFF SWITCH are ® Disassemble any assembly language | Name
also built into this unit. code on memory ' Address :
2. Highly sophisticated, superbly easyto ~® Assembly language games and other | |
use 1/2K software for up to 16K and programs #PT4004 $34.95 | City State Zip |
64K programs #PL7001 $37.95 Needs Flexible Ribbon Connector or Softbox | _ _ __ ] |
i & ling Ch for C
All products are compatible with TS1000and TS1500 Computers el R e v e el
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TIMEX MAKES THE
COMPUTER,
BUT WE MAKE IT TICK.

If you own a TS-1000 or ZX-81 computer and want to bring out the power within it, you’ll want Memotech. From easier input to high
quality output and greater memory, Memotech makes the add-ons you demand. Every Memotech peripheral
comes in a black anodized aluminum case and is designed to fit together in “piggy back” fashion enabling you A“
B 7 to continue to add on and still keep an integrated system look. P rtce |

High Resolution Graphics wm, RAM

MEMOPAK RAM All Memopak RAMs are directly addressable, user transparent, are neither switched nor |
paged and no additional power supply is required. You can also choose the Memopak RAM which is just

right for your needs. From economy to power. 16K RAM The Memopak 16K RAM is the most
economical way to add memory to your TS-1000. It is fully compatible with the Timex or Memotech 16K

RAMS to provrde you with up to 32K of RAM. The 16K RAM also offers additional add-on capabilities
|| through its “piggy back” connection. 32K RAM The 322K Memopak enables you to execute
| sophisticated programs and store large data bases and like the 16K RAM is fully compatible with Timex’s or

| Memotech’s 16K RAMs to give you a full 48K of RAM. 64K RAM The 64K Memopak is powerful
enough to turn your TS-1000 into a computer with capabilities suitable for business and educational use. It

accepts such BASIC commands as 10 DIM A (9000). MEMOCALC Memocalc, our spreadsheet analysis

software, enables TS-1000 users to perform complex number crunching routines with ease. With
the 64K RAM a table of up to 7000 numbers with up to 250 rows or 99 columns can be specified.
Quick revisions can be achieved by entering new data to your formula.

MEMOTECH KEYBOARD For ease of operation, the Memotech keyboard is a high quality
standard typewriter keyboard, with TS-1000 legends. The keyboard is cable connected to a buffered
interface whrch is housed in a standard Memopak case and plugs directly into the back of the :

T ~ % TS-1000 or other Memopaks. =~ MEMOPAK HRG The Memopak High Resolutron Graphrcs with
up to 192 by 248 pixel resolution, enables display of high resolution “arcade game” style graphics
through its Tesident 2K EPROM, programmed with a full range of graphlcs subroutmes
CENTRONICS PARALLEL AND RS232 INTERFACES 3
Memotech’s Interfaces enable your TS-1000 to use a wide range of
; compatible printers. The resident software in the units gives the
complete ASCII set of characters. Both Memopak Interfaces provide lower case character capabilities and
up to 80 column printing. The RS232 Interface is also compatible with modems and terminals.
SEIKOSHA GP 100A PRINTER The Seikosha GP 100A uses a 5x7 dot matrix printing format with
ASCII standard upper and lower case character set. Printing speed is 30 characters/second with a

defective with your Memotech product, return it to us and we will repair or replace | Tax coloado residens iy s

it free of charge. Dealer inquiries welcome. To order any Memotech product use |- e d;lom e —b———h:n—‘—m
Pris

the order coupon or call our toll-free number 8()() / 662- 0949 | **Plese 3 an sional $5.00 for priner shipping cargs. k|

= [J Check [ MasterCard (] Visa |

maximum width of 80 characters. The printer uses standard fanfold paper up to e e i i 2O ey - |
9-1/2 inches wide. The GP 100A is offered as a package including cable and Lo SYTT T L 3 i |
i interface. Other printer packages are also { T ¥ i = o ' ][
available through Memotech. | 32 RAM P %9 =
ORDER AT NO RISK. All Memotech | “:n‘::: g 9% A5
M c 49.95
products carry our 10 day money back | Kourt vt i e |
guarantee. If you're not completely | igh Resolution Graphics B it S f}
satisfied, return it within ten days and we | ceuronics Paralil interface 7495 -
| will give you a full refund. And every e e SRR e 2 |
| Memotech product comes with a six e e Sl s
| Memotech produc € | G 1008 priner Package™ 399.00 |
I month warranty. Should anything be | Stipping and Handting —as sy |
I
=

TS-1000 is a registered trademark of Timex Corp

| AccountNo. — e i BAD) ==
CICCIUICLn e e
CORPORATION o i = e

7550 West Yale Avenue, Denver, Colorado 80227, 303/986-1516, TWX 910-320-2917 Bl e e i e s s




INTRODUCING
EPROM SOFTWARE FOR
TIMEX-SINCLAIR COMPUTERS

MEMOTECH INTRODUCES THREE NEW
SOFTWARE PACKAGES FOR YOUR

TIMEX-SINCLAIR.

All Memotech software is compatible with both the ZX-81 and
TS-1000 computers and comes in its own Memopak case that plugs
directly into your computer.

MEMOCALC

Now there’s a powerful tool to assist you with reports and financial
forecasts. Memocalc, our spreadsheet analysis software, on EPROM,
enables TS-1000 and ZX-81 users to perform complex number crunching
routines with ease. With Memotech’s 64K RAM a table of up to 7000
numbers with up to 250 rows or 99 columns can be specified. Quick
revisions can be achieved by entering new data to your formula. Then,
by entering the command CALCULATE, the information is reevaluated
and displayed.

Spreadsheet analysis started as an aid to cash-flow analysis, but
this powerful tool has now been generalized and Memocalc with it's
special ability to perform interactive calculations is invaluable in the
performance of numerical tasks.

MEMOTEXT

The Memotext word processor, on EPROM, brings commercial
standards of text editing to your computer. Text is first arranged in 32
character lines for the screen with comprehensive editing facilities. On
output the user simply chooses the line length for printing and the
system does the rest. Used with our Memopak printer interfaces, it

enables output with 80 character lines, upper and lower case, and single
and double size characters.

MEMOPAK ASSEMBLER

The Memopak Assembler, on EPROM, is for those who want to roll
up their software sleeves and get down to controlling precisely the power
of their computer. It lets you code and edit a source program in the Z80
language, and then assemble it into machine code. You can now write
flexible and economical programs, tailor-made in every detail to your own
needs, and free from the extravagant use of time and space that goes
with the basic high level code.

The editor mode allows you to code directly in the right format,
manipulate individual lines and control the exact placing of source and
machine code. Routines may be merged or listed (even to a commercial
printer with our printer interfaces).

The Assembler mode handles all standard Z80 mnemonics,
numbers in hex or decimal, comments and user-selected labels. Be an
expert software engineer through this pack and it’s clear documentation.

ORDER AT NO RISK.

All Memotech products carry our 10 day money back guarantee. If
you're not completely satisfied, return it within ten days and we will give
you a full refund. And every Memotech product comes with a six month
warranty. Should anything be defective with your Memotech product,
return it to us and we will repair or replace it free of charge. Dealer
inquiries welcome. To order any Memotech product use the order
coupon or call our toll-free number 800/662-0949.

TS-1000 is a registered trademark of Timex Corp.

FROM MEMOTECH. .. THE WORLD’S LARGEST
SUPPLIER OF ADD-ON PRODUCTS FOR
TIMEX COMPUTERS

gl PERe A st S b o Poean Ve tnalinal it o Lot el ke et - o fasdhet ol st S o ™
| !\‘/)l& i J(1)1 Memotech Corporation, 7550 West Yale Ave., Denver, CO 80227 :
C - » o5
C [ o : — I Price Qty Total |
BN H,N | Memocalc $49.95 1
S wlf C.h(r:'l to L5 £5w1 | Memotext 49.95 :
1r’£c 25% OH ng) | Memopak Assembler 49.95 |
‘o 29/ i -

e w“t 5 | Shipping and Handling 4.95 $ 4.95 :
» P e L | Tax (Colorado residents only) |
[ist puie=© ines ! ToTAL $

(\,ﬂz‘k ExP I - - |

P t o ) *All prices quoted in [.S. dollars. Prices and specifications subject to change without notice :

S« [J Check [ MasterCard  [] Visa

Tec. 318k 1927 ! |
L - | Account No Exp |
| ( ) |

| Name Phone number ]

| I

! |

: |

If placing order by phone, please identify code




on the line printer. However, if no printer
is attached, the computer hangs. This is
particularly bad because the rubberized
keys tend to bounce a bit, and it is easy to
type LLIST instead of just plain LIST. If
you have a long program in the computer
and have to turn it off because it hangs
up, as we did four or five times, you are
forgiven if you become a bit surly toward
the machine. The surest cure is to use
Control/4 to list a program. After a while
we learned to do this.

Other things that would hang the
machine are in the same family, i.e., trying
to use a peripheral device that is not
attached. In some cases the VZ200 gave
an error message, but in others it went
into never-never land.

We also had a problem loading the
programs from the demo tape. We tried
three recorders, including a high quality
digital unit, but all the VZ200 would say
was “FOUND T: Program Name.” Since
we saw the programs load at CES, we
assume we got a faulty demo tape.

Peripherals

The interface to a standard cassette
recorder operates at a Baud rate of 600
bps. Although this is somewhat slower
than other new computers which have
rates up to 2400 bps, nevertheless it is
twice as fast as machines of just a few
years ago. A program that fills the entire
4K of memory loads in about 54 seconds;
a 16K program loads in about four minutes.
Bear in mind, however, that most 16K
programs do not use 16K of code because
much of the RAM is taken by dimensioned
arrays and the like.

The manufacturer specifications note
that a peripheral expansion bus is built-
in; however, we are not quite sure what
this means. It appears that expansion
modules, presumably, to be connected to
printers, modems, or other external devices,
can be plugged into the back of the
computer.

The V-Tech printer is a Seikosha unit
which we have previously found to be
satisfactory and cost effective. It requires
an interface module which plugs into the
interface bus. Since the Seikosha printer
uses a standard Centronics parallel signal,
presumably other printers with similar
signal requirements could be used, although
they will probably not reproduce the screen
graphics correctly.

Documentation

Included with the VZ200 are a 149-
page Basic Reference Manual, a 24-page
booklet of 21 Basic Application Programs,
and an eight-page User Manual describing
how to set up the system.

While some of the documentation
obviously shows its Chinese (Hong Kong)
heritage, the majority is well written, if
not awfully well edited. The Basic manual
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provides a good introduction to the rudi-
ments of the language although some of
the sample programs leave something to
be desired (the one to illustrate arrays is
particularly bad). POKE and PEEK are
explained in only the most cursory way,
and we have no idea what the “New
Characters Code” chart on p. 104 is for.
Also, sadly lacking is an index which is
very useful in a reference manual.

On the other hand, the manual is as
good as most and better than many. It is
just a shame that documentation is the
weak spot of so many otherwise excellent
computers. :

Summary

All in all, the Video Technology folks
in Hong Kong have done an excellent job
producing a versatile small computer. We
were impressed with the excellent imple-
mentation of Microsoft Basic, full on-screen
editing, repeat keys, and easy-to-use
graphics features. The idiosyncrasies were
a bit annoying, but owners will get used
to them and probably not notice them
after a week or two of use. Bottom line:
the VZ200 is a great value for the suggested
price of under $100.

Video Technology (U.S.), Inc., 2633
Greenleaf, Elk Grove Village, IL 60007.

Plotting a Projectile

David Grosjean

In this issue we will compare pro-
gramming the VZ200, the color and sound
computer by Video Techonology, and the
TS1000. The project we will undertake is
the plotting of a projectile.

Starting with a Clear Screen
Let’s start with a simple clear screen

and plot statement.
TS1000:

-&
=@

it
VZ200:

5 CLS

40 MODE(1):COLOR 4

200 SET(X,Y)

If you look at the VZ200 program, you
will notice that the computer has to be
put into a special graphics mode with line
40. This means that you cannot have the
medium resolution graphics and text on
the screen at the same time. This will
become a problem when we try to turn
this into a game.

a8t XY

L)
T
L0

The Projectile Equations

The equations for the horizontal and
vertical position of a projectile are:
X=V*COS(A)*T
Y=V*SIN(A)*T-1/2*G*(T*T)

V is the velocity; T is the time; G is the
effect of gravity. These equations can be
worked into the program like this:

TS1000

o ee

'r
2]
F-
m
n-
et Ly L s o L]

190 LET Y

220 NEXT T
VZ200:

10 A=45

20 V=1000:6=32
30 D=57.3

S0 C=VxSIN(A/D)
60 C1=YXCOS(A/D)

80 FOR T=0 TO 45 STEP .S
0 X=C1ixT

100 Y=CXT—-16XTXT

180 X=X/2850

190 Y=Y/250

220 NEXT T

As you will notice, the range on the
VZ200 increased due to the higher reso-
lution of the graphics, but we did not
change the velocity of the projectile.
Instead, we changed the number which
we divide X and Y by to fit the projectile
on the different screen size.

In these programs, D is a factor that
converts degrees to radians which are
what the computer wants. C and C1 are
constants for each firing angle. When you
RUN this program on the VZ200, you
will notice that the plot is upside down.
This is because the vertical distances are
measured from top to bottom instead of
bottom to top as on the TS1000. Change
line 190 in the VZ200 program to

190 Y=61-Y/250
Setting the Gun Angle

Now we can modify the programs to
accept a gun angle from 1 to 90 degrees.

TS1000:

0 ]
151 0

(5

VZ200:
10 INPUT "ANGLE OF GUN";A
70 T1=2%C/G
80 FOR T=0 TO T1 STEF .5
230 GOTO S0

Making a Game

Now that we have a working, however
simple, projectile program, let’s try to make
a game out of it. The following games are
our projectile programs tightened up a
bit and with the provisions for a target.

Setting up the Target

On the VZ200 the range is 127,000 yards,
and on the TS1000 32,000 yards (1000
yards for every horizontal position on the
screen). This will throw the equation off
a little since the gun cannot shoot the
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NOW. A TS1000/ZX81
PUSH-BUTTON

KEYBOARD
FOR UNDER $2000.

At last there's a really cheap but i pmas
efficient way of ironing out the TS1I000/ZX81's l W2 [ T
only real bug: its keyboard. The Filesixty === e
Buttonset offers Tt SSosmuionemete

m A full-travel calculator-type moving  —— 1 1 1
keyboard for only $19.50. "

m Installed in seconds. The peel-off oo sy oL i
adhesive backing means you just register into "oy sl dhesnepads SR ¥
pOSitiOﬂ and Press. Cheques/money orders made payable to Filesixty Ltd. I

= NO meSS}/ 'abe|S d|§manthng or l Please send me (gty.) Buttonset(s) I
soldering. I at $19.50 each (inclusive of postage & packaging). I

m 3 groups of colour keys to pick out ; Total$ BLOCK CAPITALS
shift, numerals and newline. P e |

m Precision moulded in ABS to match | address g
your TSI000/ZX8l, with contrasting legends | 2|
for maximum legibility. | - state %l

it 1 AR e : &
(are(\ilve\r(soig f[:\J\lYes1|8t1y66LSld , P.O. Box 1469, Murray Hill Sta le_ ATl e _F}EEE—SI_X?_Y__DJ
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projectile 127,000 yards. (If this bothers
you, think of the yards on the VZ200 as
11-inch feet.)

Although there are 64 pixel positions
on the TS1000, the target is a T which
takes up two pixels. You can hit the left
or the right of the T so the number of
effective horizontal positions is reduced
to half. Notice that, since the VZ200 cannot
have text and graphics on the screen at
once, line 100 forms a special target, while
on the TS1000, a simple PRINT AT com-
mand in line 60 does the same thing.

TS1000:

LET U
CET

0 IR =
mNGG e

FRINT

~J

L]

PRINT ¢+

VZ200:

20 V=1000
40 K=INT (97000XRND (0) ) +30000

S0 PRINT "RANGE = 127000 YDS"

60 PRINT "TARGET AT";3;K;"YDS"

70 INPUT "ANGLE OF GUN";A

80 IF A<1 OR A>89 THEN 70

90 MODE (1) : COLOR4

100 FORL=1 TO 4:FORL1=1 TO 4:SET
(INT (K/1000-4) +L1,59+L) : NEXT: NEXT
130 C=VXSIN(A/57.3)

140 C1=VXCOS(A/57.3)

150 T1=2%C/32

160 FOR T=0 TO T1 STEP .5

170 X=C1+T/250

180 Y=61-(TX(C-16%T) /250)

190 SET(X,Y)

210 GOTO 210

Detecting a Hit

We now have a target, but it is of no
use unless the computer can detect its
destruction. The following lines detect a
hit. Notice how the techniques of detecting
a hit target differ. The VZ200 must com-
pare each position of the target, which is
four positions wide, with the last position
of the projectile; the TS1000 does the
same thing but uses the PRINT AT position
used by the target to compare to the last
position of the projectile. This is, of course,
simpler. Line 300 in the VZ200 version is
a special “explosion” accompanied with
some sounds. You can experiment at this
point to find a better explosion.

TS1000:

(K-1888: T

VZ200:

220 FOR L=1 TO 4:1IF INT(K/1000)~-
L=INT (X) THEN 300

24

225 NEXT L

250 GOTO S0

300 FORL=1 TO 30:SET (40+87%RND (O
), 40+22%RND (0) ) : SOUND31, 1 s NEXT L
310 PRINT "HIT! HIT! HIT!”

340 GOTO 30

Making the Next Shot

Now we can add the response the com-
puter will make to a missed target. The
following lines tell how far away your
shot was from the target and lets you try
again. Line 210 in the VZ200 version is a
delay loop so you have time to see the
last position of the projectile.

TS1000:

LET E=INT (K

210 FOR L=1 TO 3000:NEXT L

230 IF INT(K/1000)>X THEN PRINT
"UNDER BY";K-X%1000;"YDS"

240 IF INT(K/1000)<X THEN PRINT
"OVER BY";X%1000-K;"YDS"

Providing Your Shots

The computer can now detect hits and
misses. This is where the game part comes
in. The following lines provide you with 5
individual targets with a maximum of 5
attempts to hit each target. If you fail to
hit a target in 5 shots, you lose. S is the
number of shots you have taken per target;
S1 is your total number of shots; and Z is
the total number of targets.

TS1000:

VZ200:

10 81=0:Z=0

30 S§=0

5SS IF S8=5 THEN 260

110 S=8+1

120 S1=81+1

260 FRINT "THE ENEMY GOT YOU FIR
sSTi®

270 GOTO 370

320 Z=Z+1

330 IF Z=5 THEN 350

Evaluation and Restart

Finally, we need an evaluation and a
mechanism to restart the game. The follow-
ing lines do this.

VZ.200:

350 PRINT S1;"ROUNDS USED"

355 IF S1<10 THEN PRINT "GREAT J
7 - Al

360 IF 81>15 THEN PRINT "YOU COU
LD HAVE DONE BETTER"

370 INPUT "PLAY AGAIN";Z$

380 IF Zs$="Y" THEN RUN

Improving on the Game

Of course, these artillery-type games
are very simple. They provide a basic
game which you can elaborate on or
experiment with to develop different pos-
sibilities. You might want to improve on
the graphics or sound on the VZ200 or
perhaps make a really BIG explosion.
Although the TS1000 has no color or
sound, the program can still be greatly
improved. You could add hi-res graphics
through either a hardware add-on or a
software program. You might want to add
a sound unit which will give the sound
effects or add a routine to provide some
sound (e.g., AUDISY).
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New Product Reports ...

Integrated Software
For The TS2068

A new series of integrated TS2068 soft-
ware has been announced by E. Arthur
Brown Company. Programs in the series
have the ability to read and write data from
tape and are pre-configured for upgrade to
the TS Microdrive as soon as it’s available.
Because they're integrated, these programs
can read data tapes from other programs

within the series. This means you only have
to enter data once to have it evaluated by
several different programs. For example,
you can create a spreadsheet and then feed
that spreadsheet data to the plotting pro-
gram for graphic illustration.

This series has been available for a few
months now ina 16-64K TS1000/TS1500
version known as Mega Software. The new
TS2068 series is suitably called: Mega

2068 Software.

There are two integration groups in the
Mega 2068 Series. The “2068 Master”
group consists of a desk top organizer like
the Apple® Lisa®, a spreadsheet, a word
processor, a data base, a statistical anal-
yzer, and a graph plotter. The “2068
Wealth” group is a small business set up. It
consists of an invoicing program, accounts
receivable, accounts payable, inventory
management, and a net earnings program
that produces profit/loss statements and
balance sheets.

Mega 2068 Software sells for $20-$25
per program and is available from E. Arthur
Brown Company, 1702-S2N Oak Knoll
Drive, Alexandria, MN 56308. For more
information, call or write and ask for a
free catalog.

MKIV Keyboard Kit At Low
$34.95 Price

The MKIV Keyboard in assembled form
was introduced last Spring by E. Arthur
Brown Company. It features top quality
keyswitches, a space bar, and sublimated
legends on the keytops for sharpness and
long life. The company says there is no finer
keyboard available and that's why it costs
$89.95. But now, if you don’t mind putting it
together yourself, you can get the MKI1V in
kit form for $34.95. The kit comes complete
with instructions and all parts, except the
molded case, to construct a MKIV key-
board. The molded case is $14.95 extra.
Please add $4.95 for shipping and handling.
The MKIV keyboard is compatible with
TS1000 and TS1500 computers. Order
from E. Arthur Brown Company, 1702-
S2N Oak Knoll Drive, Alexandria, MN
56308.

The MKIV Keyboard

Gorilla/Memotech Printer
Package at $294.95

E. Arthur Brown Company announces a
special package price on full size 80 column
printers. For $294.95 you get the popular
GorillaBanana dot matrix printer, a Memo-
tech Centronics Parallel interface for upper
and lower case letters, and a cable to con-

nect everything to your TS1000/TS1500
computer. This system is fully compatible
with Memo-Text and Memocalc Wordpro-
cessing and Spreadsheet software and is
available for immediate delivery. Send
$294.95 plus $6.95 for shipping and han-
dling to E. Arthur Brown Company, 1702-
S2N Oak Knoll Drive, Alexandria, MN
56308.

MMRY-REZ 64 K RAM (former
ZX-G) at Low Introductory Price

MMRY-REZ 64K RAM

Just released this Fall is the MMRY-
REZ 64K RAM from E. Arthur Brown
Company. The new RAM pack is a design
enhancement of the former ZX-G unit, so
popular a year ago. Basically, it provides a
standard 64 K of RAM along with circuitry
for high resolution graphics upto 192 x 256
pixels. What’s more, it comes with high

resolution graphics software to boot. Unlike
other High Resolution systems, you don’t
have to program MMRY-REZ to use it.
Tellittodraw a circle and it does so instant-
ly. It draws anything instantly. It supports
computer animation, too.

The 64K of RAM is built for com-
patibility with your system. The 8-16K
region is fully switchable, so MMRY-REZ
canoperate with printers, modems, disks, or
EPROM software. Quite a system, it’s true.
And, for a limited time you can get it at a
special introductory price. Comparable
systems without software cost $250.
MMRY-REZ 64’s regular price is $189.95.
But the special price is $149.95 plus $5.95
for shipping and handling. Order from E.
Arthur Brown Company, 1702-S2N Oak
Knoll Drive, Alexandria, MN 56308. The
MMRY-REZ 64K RAM is designed for
use with the TS1000 and ZX81 computers.
Call or write to find out about TS1500
compatibility.

E. Arthur Brown Company

1702-S2N Oak Knoll Drive, Alexandria, MN 56308
612/762-8847,612/762-1631
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New Catalog —I

Over 130 exciting new
TS1000, 1500, 2068 pro-
ducts: Memory expansion,
keyboards, mass storage,
printers, etc. Software in-
cludes personal, business'.
technical applications and
arcade games. Order your
free catalog today! :

|
|
|
|
|
l
, Order Blank
|
|
|
|
|
|

TY Item Ea. |P&H| Total I
Assembled MKIV Keyboard | 89951495
MKIV Keyboard Kit 3495(4.95 I
Molded Keyboard Housing 14.95 | N/C
MMRY-REZ 64K RAM 149.95]5.95 I
Gorilla/Memotech Printer 294.9516.95
I | Free Catalog N/C |N/C I
TOTAL |
Shipping not to exceed $6.95 in the U.S.A. MN residents add '
6% Sales Tax. Foreign customers call or write for shipping
I charges. I
I Payment Method I
| OCheck  [IMoney Order ([JVisa (JMastercard |
I Cad® o i, BRI i I
N e il e ot
Address _ = - I
City State Zip =

Send Your Order To. |

I E. Arthur Brown Company |
1702-S2N Oak Knoll Drive

| Alexandria, MN 56308 I

l—— 612/762-8847,612/762-1631 |




DEFMAG Ron LeMon

DEFMAG—Digitally Encoded FM
Audio Generator—is a 29 byte machine
code routine that allows you to store au-
dio frequency data and to synthesize the
facsimile sound at will. You may use
complex mathmatical formulas to pro-
vide digitally sampled values from any
continuous number field. These values
are correlated to the audio spectrum so
you can “hear” the resultant waveform.
One version of the DEFMAG driver
uses a single byte of the data storage
area to hold the value from an individual
key pressed. It turns the keyboard into a
crude electronic organ.

The synthesized sound can be played
through the TV audio system simply by
turning up the TV volume control and
adjusting the fine tuning for optimum
sound. Better fidelity can usually be ob-
tained from the mic output from the
computer. Make the mic-to-mic connec-
tion between your ZX/TS computer and
your recorder in the usual way. The
sound generated by DEFMAG may be
recorded onto tape, monitored by an
earphone plugged into the cassette ear
jack or amplified though some other
high impedance input.

DEFMAG Programming Instructions

The frequency data storage area of
this routine must be able to contain zero
or any positive integer up to 255 that can
be POKEdJ in. Since certain values such
as 118, 126, and 127 cause problems in
LISTing, DEFMAG cannot be stored in
an ordinary REM statement. Instead we
will load the DEFMAG machine code
and set up the frequency data storage
area in an unlisted REM statement lo-
cated between the listed program and
the display file. This requires unique
USR calls referenced to the display file
(the variable F).

Ron LeMon, 1601 West 400 South, #86, Salt Lake
City, UT 84014. DEFMAG and AUDISY are avail-
able on one tape from the author for $14.95 pp.

26

The programming steps are as follows:

1) Create a REM sttement to hold 256
data bytes and 29 machine code bytes.
Type in the REM filler program in List-
ing 1. To use the REM filler, in FAST
mode, EDIT line 50 and key in a series
of Xs as efficiently as you can. When
you think you have depressed the X key
a total of 280 times, press RUN and EN-
TER. The screen prompt will tell you
how many Xs to add or delete to be cor-
rect. When the REM statement needs O

Listing 1. REM filler program.

o
L]

LET R=282

2@ LET B=PEEK 16642+2563PEEK 1
5543
_ 3@ IF R-B=@ THEN POKE 1664@,11
T 40 PRINT "REM NEEDS ";R-B;" BY
TES"

5@ REM XXXX

Listing 2. REM line completed.

1@ LET A=z232

20 LET B=PEEK 16642+256%PEEK 1
5543
_ 3@ IF RA-B=2 THEN POKE 15640@,11
" 4@ PRINT “REM NEEDS “;A-B;" BY
TESY

Listing 3.

—_MC loader program before loading MC.____
1@ LET F=FPEEK 16326+256+#PEEK 1
3=

%]

22 DIM A%i29,4)

3@ FOR I=1 TO 29

4@ INPUT R$i(I}

S@ PRINT R$(I};

6@ POKE F+(I-31) ,URAL A%II}
70 NEXT I

Figure 1. Machine code table.

255 33 @ 2 iz6 254 2 @@
= @ 211 255 28 2 32
253 212 254 23 18@ 3: 151
15 240 35 24

characters, the command in line 30 will
automatically isolate this area from the
rest of the LISTed program, and the
REM line will not be displayed on the
screen. The screen should now look like
Listing 2.

2) Delete the remaining lines of the
REM filler by entering each line number
and ENTER. Be sure not to use NEW

or you will wipe out the storage area.

3) Type in Listing 3, the machine code
loader program.

4) Hit RUN and ENTER. In response
to the L cursor enter the first number in
the machine code table in Figure 1 and
press ENTER. Continue entering the
numbers (left to right) pressing ENTER
after each. When all are entered, delete
the lines of the loader program by typing
each line number and hitting ENTER.
Do not use NEW or you will erase the
code. It is a good idea to SAVE the pro-
gram at this point.

5) Type in the Driver program of your
choice (A, B, C, D).

You are now ready
program.

to try the

DEFMAG Operating Theory

Since DEFMAG resides immediately
below the display file, its address moves
around as changes are made in the pro-
gram listing. The only way to track
DEFMAG USR addresses is by their
relationship to the display file (-F). If
any address is incorrect by just one byte
the entire system can go haywire. The
value of F must be updated as program
changes are made.

A call to USR (F-29) loads the HL
register pair with the address of the first
byte of frequency data (F-285). The con-
tents of that byte are tested to see if it
contains the “stop code” 255. If the stop
code at (F-30) or code 255 located any-
where else in the data field is en-
countered, the MC routine returns to
Basic.

If the stop code is not encountered
then register B is loaded with “duration”
data that has been POKEd in. Register
B is actually used to count down the
number of cycles of the given frequency.

Next the output is turned on and a de-
lay is begun that determines the period
of the high logic half cycle as specified
by the frequency data byte. When the
delay is complete the output is turned off
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Figure 2. DEFMAG di bly.

The value of F =316, DEC E

=30 STOP CODE, 255 -15 JR NZ,-16

=29 LD HL, address of first storage byte -13 IN A,254 turn off ocutput.

=26 LD A, (HL) stest for =311 TINECE

«T% CF‘,Z’SS stop code. -10 LD A,E

«~23 RET & ~2 CP (HL)

-22 LD B, duration -8 JR NZ,-11

-20 0UT 285,A sturn on output. -6 DJINZ,-20 s jump to begin next cycle.

-18 LD E, (HL) -4 INC HL imove counter to next data byte.
—-17 INC E -3 JR =26 ;istart over with new data byte.

Figure 3. Test formulas.

5@ FOKE F-28S5+4I,AB3 INT
1.5%LN (I+1):

DD FOKE F-235+I,RB3 INT (283-3
SGR (I+1)}

6@ POKE F-285+I,INT (LN (I+1s
]

o
L]
|
[y
o

ABS (2585:3

_F-285+I,127-INT (127:5
IN (I,88.31))

;127 -INT (1273C

5@ POKE F-2i
S@#3IN {(I<40

5@ POKE F-23S5S+I,RBS (B1-INT i1
9@+#C0S (I~4@.155i1:

5@ POKE F-285+I,127-INT (127:3
IN ((I+1)%iXI+1)1)

;127-INT (1273C

6@ FOKE F-2385+I,127-INT
IN (22I+2)1}

6@ POKE F-285+1I,12

05 (2%I+21)

7-INT (127=%C

6@ POKE F-2385+I,127-INT (12733
IN (I+1:)

h@ POKE F-2385+1I,127-INT (127:C
03 (I+11
Figure 4.
Tester Program and plotted waveform.

1@ FAST
22 FOR I=@ TO 254 STEP 4
3@ LET A=127-INT (127#3IN (I.4

2,155}

49 PLOT I-4,INT (Rs/B)
-

5@ NEXT
)

for a delay time also determined by the
data byte. This series of on-off pulses re-
cycles until register B counts down to
zero. Then HL is incremented to the
next data byte and the process repeats.

There is an anomaly in this type of
synthesis. Since each tone that is gen-
erated has the same number of cycles,
higher frequencies will have a tone of
shorter duration since the period is
shorter at those frequencies. Some im-
portant addresses to know are:

First frequency data byte: (F-285)
Stop code: (F-30)
USR address: (F-29)
Location of first byte (Isb): (F-28)
Locaton of first byte (msb):  (F-27)
Duration: (F-21)

In normal operation the address of
the first frequency data byte is POKEd
into (F-28) and (F-27) and a duration
value—usually a small number—is
POKEd into (F-21). You can imagine
the monotonous sound a string of X’s
(data 61) would make if synthesized so
the rest of this article is devoted to filling
the frequency data field with meaningful
numbers.

DEFMAG Operating Instructions

Whether you use driver A, B, or C,
the data encoding procedure is the same.
Line 60 of each program applies a for-
mula to the values of I from 0 to 254 to
yield a set of numbers ranging in value
(but not in sequence) from 0 to 254.
Some test formulas are shown in Figure
3 that can be substituted for line 60 in
driver program A, B or C.

If you like to work with math, Figures
4 and 5 will enable you to test any for-
mula before applying it. In Figure 4 the
formula goes in line 30 and is assigned to
the variable A instead of using the
POKE command from driver line 60.
The plotted waveform is shown.

127 124 121 11 115 112 1@9 185
i@z 99 396 9 = 37 84 81
14> MR« o e Sy 67 64 61 ©&5g
S6 53 51 4 46 44 41 39
37 34 32 3 28 26 24 23
1 .19 18" ¥ 8. 18 12 11
2 = 7 =] S 4 + 3
2 2 2 1 1 : 3 1 3
1 1 3 1 3 2 2 3
4 4 S =] 7 3 9 1@
12 13 14 16 17 18 21 22
24 28 3@ 32 34 36 38
41 3 46 48 51 B3 S6 58
61 . 'S 66 69 72 75 78 81
3 87 9@ 9 96 99 102 1@S
193 111 114 118 121 124 127 130

Figure 7a. Data field display for Figure 7.

Figure 5.
— Tester program and composite waveform.
1@ FARST
2@ FOR I=0@ TO 254 STEP 3
3@ LET A=127-INT 127*3IN (I-4

Figure 6.
Combining formulas into Driver A.
18 FRST
2@ LET F=PEEK 163S6+256+PEEK 1
2 F
2 i
S
2
2
(
65
*¥C0S
7@ g
=%} PPINT AT 21.@; "ENTER DURRATI
oMY
9@ INPUT Z
12@ POKE F-21.Z
11@ RAND USSR (F-29)
129 GOTO 11@
Figure 7.

Tester program to display entire data
field of any formula.

1@ FAST

22 DIM A%i(255,4}

3@ FOR I=0@ TO 254

4@ LET R=127-INT (127%3IN (I/4
155} )

S@ LET A%$(I+1) =5TR$ R

6@ PRINT RA$(I+1};

70 NEXT I

@

133 137 14@ 143 146 143 152 1S5S
61 164 167 17@ 173 176 179
191 193 196 199 201
211 213 216 2138 220
228 23@ 232 234 2356
242 243 244 245 247
258 251 252 252 253

254 254 4 4
253 253 282 31 25!
247 246 245 242
2356 235 233 229
221 219 217 212
202 280 197 192
: 378178 182
154 1S5@ 144

2 128 125

28
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. ElEY sncer wos)

« Powerful - fully programmable 2K memory ¢ Portable
| - 67" x 6%" x 13" - 12 oz. * Expandable - Optional 16K
RAM module ¢ Single-key entry commands
« Educational ¢ Unique syntax-check report codes for
error identity ® Accurate to 9%z decimal places for full
range math and scientific functions ¢ Graph drawing

and animated display ¢ Advanced 4-chip design £ FE OF 09 0¥ 098 O O CI ©R
combining power, portability and affordable price. g E-é g ﬂ; :;‘l! U5 THA O T
TS1000 INCLUDES: Computer, power adapter, mnmmuc;m;;‘::

leads/plugs for connection to TV & cassette recorder,
TV/computer switch, full instructions, and computing
course manual.

TS1000 ..............$54.95 :
ACCESSORIES FOR =inl=ir]1000 and ZX81

TS1016 - Expands TS1000 from 2K to 16K of memory. (50z.) .$49.95 | TS2040 - 32 Column thermal printer for TS1000 and ZX81 . . . . $99.95

Keyboard Mask for Your ZX81/1000* Keyboard
ZX81/1000* Computer Conversion Kit

JE682-AK KEYBOARD
/’ KIT MOUNTED IN DTE-

AK ENCLOSURE. LIGHT
TAN PANELS WITH
MOLDED DARK BROWN

FEATURES: | END PIECES. SIZE:
1, ™ " "
« Install in seconds. Remove / 14% "W x 3%:"D x 3%2 "H
adhesive backing from mask | I'he JE682 Kit provides users of the ZX81/1000 series computers a full-size in-

dustrial keyboard hook-up to their computer. The JE682 Kit allows the use of
either the full-size keyboard or the Sinclair/Timex Keyboard. The Kit also per-
mits the simple disconnection of the Sinclair/Timex Keyboard for portable
use. The JE682 Kit consists of a full-size industrial grade keyboard with 62

and place over keyboard.

¢ All characters and symbols
reproduced on mask.

« Durable — formed with poly- f keys, 2 p.c. boards, 18" ribbon cable, DIP socket and 4 rubber feet. The

carbonite sheet-satin finish. JE681 KEYBOARD MASK keyboard conversion kit can easily be mounted into the DTE-AK enclosure.
This enclosure is large enough to contain the ZX81/1000 computer and the

The JE681 Keyboard Mask provides users of the full-size keyboa(d together. A handy label representing the ZX81/1000

ZX81/1000 series computer the individual feel of PENCER WISHT R P enc'osurf' :

each keypad on the keyboard. The mask has a rais- JE682-AK Keyboard Conversion Kit . . .. .. $99.95 ea.

ed outline around each keypad allowing the user to (WITH DTE-AK CASE - AS PICTURED)

feel and correctly position their fingers onto the |  jEE82 Keyboard ConversionKit ......... $59.95 ea.

keyboard. (WITHOUT DTE-AK CASE)

JE681 KEYBOARD MASK .. ... $9.95 each DTEAKCABEONLY . .. i ivssviivncassvasnanss $49.95 each

*ZX81/1000 is a trademark of Sinclair/Timex

sirci=ir- SOFTWARE

THE ORGANIZ AND TIMEWORKS SOFTWARE REQUIRE 16K OF MEMORY

An information storage program. Store the names, addresses, TI M EWQ RKS SO FTWAR E TH E FL'G HT SIM U LATOR
phone numbers, birthday and anniversary dates of your friends WALL STREET Take control of highly maneuverable light aircraft. With controls
and business acquaintances A game of competitive financial speculation. Limited dollars to invest which will put you on Easy | instrumentation and navigational aids to avoid hazards in
Part NO. PRSOOD i v r e i 51695 Street or into the Poor House. A financial advisor is available to assist you, but he is not always landing

right. 1 to 4 players Part No.033002 ............. $19.95
THE HOME ASSET MANAGER | Part No.TM1 : : $16.98
A horx " — ot
A hom STAR BATTLE SUPERMAZE

fire or theft. Records date of purchase, place of purchase
description, price, serial number and model number

Navigate your way through a three-dimensional maze, with trap-

Realistic deep space adventure 1o save Earth. You, the Captain of the Starship Columbia, attempt
doors, gold bars, marker stones, and compass Ten separate

Part No.032009 . ............ $12.95 gyls"a'v:‘sz;r'\‘!'g)m the Scions Re‘ahs‘nc ac.n‘on and» mmkvmg game edE mazes. Three-dimensional graphs

Part No.034006 ............. $14.95

VU-CALC $10.00 Minimum Order — U.S. Funds Only Spec Sheets — 30¢ each
This program constructs, generates, and calculates large tables g;:::{:“j.:wggz :ldf'ss? 5/5 E':l::.::: ?7;"5‘5‘1‘923 32::;— 'O'%r‘y?:"_oc FROGG ER
for financial analysis, budget sheets, and projections. An | Send S.A.S.E. for Monthly Sales Flyer! Prices Subject to Change Plays like the arcade game. Hop the frog over traffic, snakes
immensely powerful analysis chart =~ crocodiles, and treacherous diving turtles before time runs out
Part No. 031000 ............. s1005 | [N posss—— Part No.034012 ... ........ $17.95
. 'Ma
sterCard
CHECKBOOK MANAGER VISA AMECO (Master SUPER MATH
A personal or business checking account program to store and 3 E LECTRON ICS s ) Drill yourself on addition, subtraction, multiplication, and divi
sort banking transactions. On 90-minute tape, up to 3,600 tran- sion with five levels of difficulty. Each problem graphically
sactions can be stored 1355 SHOREWAY ROAD, BELMONT, CA 94002 depicted
Can No.032003........... $15.95 Phone Orders Welcome (415) 592-8097 Telex: 176043 Part No.033000........... $14.95 J
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It is also possible to plot multiple
waveforms using this technique. Figure
5 demonstrates the procedure with the
composite waveform. Figure 6 shows
how the same formulas are integrated
into driver program A.

Figure 7 displays the entire data field
generated by any formula. This allows
scaling the formula so that it provides
positive integers within the proper
range. Given I, the set of integers from 0
to 254, and the formula in line 40, the
numbers shown in Figure 7 would re-

sult. The number of lines is too great to
fit on the screen at one time so you will
have to use CONT to view the second
part of the data field.

Driver Programs

Let us now discuss the specific opera-
tion and differences in the driver pro-
grams. Enter RUN to operate any of the
four drivers. After a brief programming
cycle where waveform data is POKEd
into the storage area in A and C, the
screen prompt asks, “Enter Duration”.

$9.95

For th

e Blank Cartridge!

0 ACTION-PAK Two outstanding arcade games in “fast” machine code. “Time Blasters” and

“Mazeball.”" Spectacular! 16K required

0 PARTY-PAK Loves a crowd! “Wordmaster” has a baffling vocabulary. ‘Insight” reveals secrets by

asking innocent questions. . .Intimate! 16K required.

£ FINANCIAL-PAK “Money Matters.” Wise counsel on interest rates, loans, mortgages, networth etc

Your personal accountant. 16K required.

0 MUSE-PAK ‘Haiku” actually composes poetry! Charming and unique - give your Sinclair the gift of

creativity! 16K required

0O SCI-PAK A full range of math functions. Graphing, curve fitting, simultaneous equations. polar

coordinates, much more.

Very scientific! 16K required

[0 BLACK-JACK-PAK Break the bank! Deal four players: split, double down, insurance, 5 card Charlie

and more. . Practice for Vegas! 16K required

1 MINI—PAK For the 2K TS/1000 “Ski-Bum" and “Galaxon

machine code.

Plug in ROMS .-+

Arcade games to go! Written in speedy

Only $14.95

RUSH ME

Send me a blank cartridge to hold my Roms ea
Piggyback-expansion connector add .

Calif. Residents add 6% sales Tax

NAME

O ACTION-PAK 0O PARTY-PAK 0O FINANCIAL-PAK O MUSE-PAK
0O SCI-PAK O BLACK-JACK-PAK 0O MINI-PAK ea

ROSISN0 R NBAAMIRNREIR T2iis v v <« < o el nmessr o Goiais s5afore o sesia e s S S w0 s 4 s e s o e b $ 1.50

TOTAL $

ADDRESS

SEND TO

Rompak.

8206 Blackburn Ave., Los Angeles, Calif. 90048

stem. For the TSI1

The Rompak Sy. en
Replaces casseltes

ol-Pak, Text-Pa

Soon to come: GraphicCS, To

nd 7511500
e Loads Ins

Finally affordable

fantlys oo sameess Tt
e catalogué
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After entering a value, the sound will be
generated (with driver B it is automatic).
Driver A operates continuously much
like a siren until the loop is exited by
pressing BREAK. Driver B operates
continuously but with a pseudo-random
duration. Driver C plays the tone se-
quence each time any key except
BREAK is pressed.

Driver D operates quite differently
from the others. This program responds
to any key pressed (except BREAK,
SHIFT, [period], and ENTER) by giv-
ing a tone. The notes ascend in pitch
from:0,1,2,3" 18 9T AR C X,
Y,Z although they are not very evenly
tempered. You may experiment with
line 90 to improve the pitch. For a
repeating trigger, delete lines 110 and
120 and change line 130 to read GOTO
50. =

) NEXT
Y PRINT

INPUT Z

AT

21,8; "ENTER DURATI

RAND
GO0TO

Ll L]

S0 -4

£ LN 0
L] )

o

Driver D.

FAST

LET F=PEEK

16396 +256 +PEEK
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VOICE SYNTHESIZER

eNow you can purchase the Zebra-Talker unlimited

vocabulary voice synthesizer for only #59.95.
eThe Zebra-Talker is TS1000 and ZX-81 compatible.
eThe Zebra-Talker voice software (requires 16K) will
help you create whatever you want to say.
eThe Zebra-Talker uses the famous VOTRAX SCO1
phoneme synthesizer with programable pitch levels.
It produces all the phonemes required for English
and Spanish speech.
eThe Zebra-Talker is very memory efficient: one single
line in BASIC will produce a full sentence.
eIt is so simple to use you can add voice to any pro- Zebra-Talker
gram in just minutes. FOR THE TS1000 & ZX-81
eThere are hundreds of applications in education, ORDER C141 $59.95
robotics, speech therapy, monitoring, games, aids
for the handicapped, security, prompting, and more.
eExpansion connector for “Piggy Back” expandability.
eYou can plug the Zebra-Talker’'s output into any
audio system, or order our #C145 Amplifier/Speaker
module with volume control for just $12.50.
e|Includes assembled & tested Zebra-Talker, instruc-
tion manual, and software on cassette.
*15-Day Money Back Guarantee.

SPEAKER / AMPLIFIER
ORDER C145....812.50

THE ZEBRA KEYBOARD

Now Timex Sinclair users can enjoy many of
the benefits IBM and all the biggies are getting
with Green Phosphour monitors ... and at a
fraction of the cost. . ?

e The Green Screen is a specially molded .
plastic optical filter which relieves eye strain . £
by enhancing character contrast and by elim-

inating the components of white light which
cause eye fatigue.

* The Green Screen fits right onto the picture
tube like a skin because it is molded to
match the curvature of your TV. We also in-
clude some invisible reusable tape for secure
fastening.

» The filter material that we use is just right,
not too dark nor too light. The result is a
really eye pleasing display.

e The Green Screen will fit any 12" TV or
monitor and can easily be trimmed with a pair
of scissors to fit any smaller size.

Order C140

Experience for yourself how much the Key-
board Beeper improves the use of your
TIMEX keyboard. Simply plug it into your
computer's expansion connector and hear a
beep whenever a character is accepted by
the computer's keyboard input routine. No
software is required. Features expansion
connector for RAM etc.

BONUS 1 - You can trigger the beep from
Basic. Great for program prompts, timers,
BONUS 2 - A beep every 9 minutes will
remind you that your computer is on.

ORDER #C133

1—Superior Quality: Same key mechanism as
used by IBM, Texas Instruments, Hewlet Packard,
and others. Full travel, gold inlaid contacts for
over 10 million operations.

2—Professional Full Size Layout: 40 keys corres-
ponding one to one with your computer’s, plus
space bar in case you do word processing.

3—Looks Good & Feels Good: Attractive custom
molded enclosure matches your system. Sharp
TS1000 legends in two colors are easy to read and
will never wear off.

4—Easy Installation: No soldering or technical
knowledge required. Done in minutes with simple
instructions.

ORDER C142 NEW LOW PRICE $69.95

SUGGESTED RETAIL

the Timex Sinclair Printer o your Timex Sinclair 1000
or Sinclair ZX81 prints 32 colums wide, two lines per second, with full
graphics and text capability. The TS2040 prints silently in two modes: 1)
full-screen printing with single-key copy command, and 2) program-
controlled printing allowing for custom control of the printing format. The
TS2040 connects easily to your computer, has simple ON/OFF controls,
comes with one roll of paper, easy to understand instructions and a 90-day

limited warranty. Order Zebra Cat. #C144  $84.95

$99.95

ONLY

$84.95

Timex Sinclair
2040 Printer

THERMAL PAPER FOR THE TS2040
SIX ROLL PACK #C143

Printer Paper

*Canadian Orders Add $7.00 Per Printer Plus $3.50 Per Paper 6-Pack For Shipping

FOR ZX81
& TS1000

s TechInfo & NY State call

s (212) 296-2385 9-5 EST @ 800'221 '0916 Order TO" Free

ERENRICM
ADD $3.00 PER ORDER
PN FOR SHIPPING
P — WE ACCEPT VISA, MASTERCARD
CHECKS, M.O
B C.0.0.ADD$3.00 EXTRA
e

s 78.06 Jamaica Ave. Dept. B, Woodhaven, N.Y. 11421

OVERSEAS, FPO, APO.ADD 10%
DEALER DISCOUNTS AVAILABLE




Wind Chimes

and the ZX/TS Computer carter schoiz

Recently I wanted to build a set of
tuned wind chimes. I knew that the
calculations involved could become te-
dious, so I wrote a short program to do
them. This program saved me a good
deal of time and trial-and-error labor,
and it prevented waste of material.

My problem was this: I knew what
pitches I wanted, and from those I had
to calculate the proper length of each
chime. I used cylindrical tubing for
lightness, but many other materials
would do as well.

A Little Physics

The wave equations for vibrating ob-
Jects were first put forth by Lord Ray-
leigh in the nineteenth century, and they
are quite complex. Lejaren Hiller, a
composer and computer scientist, has
programmed them on a large mainframe
machine to simulate the sound of “fan-
ciful” or “imaginary” instruments, such
as a rubber violin or a piano with glass
strings. The ZX81 is not nearly fast
enough to do this (no, not even in ma-
chine code), but by limiting our options
we can simplify Rayleigh’s equations
and use them to provide parameters for
building real instruments.

The behavior of a vibrating object is
described mainly by its “boundary con-
ditions.” For chimes, we will restrict
ourselves to the simple case of free-at-
both-ends.

Now, how does the length of the
chime relate to its pitch? The simplified
expression, in Basic notation, is:

F = 1.133*PI/L**2*SQR(Q*K**2/D)
where F is the frequency in Hertz, L is
the length in centimeters, D is the den-
sity of the material, Q is Young’s modu-

Carter Scholz, 2110 Acton #2, Berkeley, CA 94702
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Save time, trial-and-error labor, and
materials by calculating the proper

length of each chime.

lus for the material, and K is the radius
of gyration.

Don’t panic. Q and D are easily found
(see Table 1), and there is a simple ex-
pression for K, which depends on the
shape of the vibrating object. For a cir-
cular cross-section, e.g., a rod,

K="0OR 22
where OR is the radius. For a rectan-
gular cross-section, e.g., a bar,
K = OR/SQR 12
where OR is the thickness in the direc-
tion of vibration. For a cylinder, like our
wind chimes,

K = SQR(OR**2 + IR**2)/2
where OR is the outer radius and IR is
the inner radius of the cylinder.

Solving for L:

L = 1.133*PI*K*SQR(Q/D)

The Program
The complete program is in Listing 1.
The quantity SQR(Q/D) is given a
simpler name: S(M). It is dimensioned

and assigned in lines 10-30. These lines,
and the print lines 50-60, may be ex-
panded to include whatever materials
you wish (an assortment is given in Ta-
ble 1). The display format leaves room
for up to eight separate material lines.

After the inputs, the radius of gyra-
tion K is calculated for the given shape,
and the required length L is calculated
and printed. A conversion from centi-
meters to inches is made (this may be
eliminated by deleting all occurrences of
the number 2.54 in the program). After
the length, the appropriate drill point is
printed, and, for tubes, the air res-
onance. (I will discuss these two factors
under “Practical Matters,” below.)

Then the program leaps back to line
270 and awaits the next frequency input.
It does this so that you do not have to
reenter the material and dimensions for
every pitch. To exit the program, input
STOP; to change materials or dimen-
sions, simply RUN again.

Table 1.

Material Q (Young’s modulus) D (Density) S(M) =(Q/D)
Aluminum 6.9E11 2.7 5.06E5
Brass 9E11 8.4 3.27E5
Copper 9.7E11 8.9 3.3E5
Glass 6E11 2.5 4 9E5
Lead ETEN 11.3 1.2E5
Oak . . SES5*
Redwood * - 2.3E5*
Silver 8El1 10.5 2.8E5
Steel 2E12 7.8 5.06ES

*These values were determined empirically.

November/December 1983 © SYNC




ZEBRA JOYSTICK ADAPTOR g

Allows you to connect any Atari compatible joystick to your ZX81 or TS1000.

EXPANSION
CONNECTOR FOR

+ FIRE
CONTROL

YOUR MEMORY,
4 printer.ec.  ATARI JOYSTICK $6.50
‘ £ ADAPTOR $19.95
SIMPL
Cepxs;:.‘:\‘gnﬁ pLUGIT  The ZEBRA Joystick Adaptor comes
¥ \c“:‘ﬂc\( IN. assembled and tested with simple

instructions to make joystick
versions of most action games
Use your own Atari compatible
joystick or add $6.50 for a
genuine Atari Joystick.

15 DAY MONEY BACK
GUARANTEE

ONLY

$19.95

WITHOUT SPEAKER

$24.95

WITH SPEAKER

e Add amazing sound effects to your games
 Easy to program in BASIC

* Wide frequency range

o Assembled and tested. with Demo software

AMAZING
SOUND EFFECTS

JOYSTICK GAMES

3D
MONSTER
MAZE

c113
$14.95
USE WITH
JOYSTICK OR
KEYBOARD

DRAGONS

C116
$14.95
REQUIRES
JOYSTICK
BLIPPO IS
OPTIONAL

IMPORTANT! All ZEBRA products
can be piggybacked in any order.
Your memory, printer, etc. will plug G
into the last one.

15 DAY MONEY BACK

ZEBRA HARDWARE.

SPEAKER
MODULE

THE BEST BOOKS

C134 ELECTRONICALLY SPEAKING: COM-
PUTER SPEECH GENERATION by John
Cater. 230 pages. Very enjoyable reading
Useful & up-to-date........... . $14.95

C135 LEARNING TIMEX SINCLAIR BASIC by
David Lein. 350 pages. Great for beginners $14.95

C103 NOT JUST 30 PROGRAMS FOR THE ZX81.
Interesting programs with explanations $ 9.95

C104 THE COMPLETE SINCLAIR ZX81 &

TS1000 BASIC COURSE. 255 pages in-
cludes 2 cassettes = = $24.95

C102 BYTING DEEPER INTO YOUR TS1000.
Excellent presentation with 37 tutorial
programs . .. 2 5 A $12.95

C105 UNDERSTANDING YOUR ZX81 ROM
by lan Logan. Good study of ZX81 &
assembly language. .. x $14.95

C108 THE COMPLETE TS1000/ZX81 ROM DIS-
ASSEMBLY by lan Logan. A must for
advanced users s $19.95

C106 MACHINE LANGUAGE MADE SIMPLE
FOR YOUR SINCLAIR & TIMES TS1000. $14.95

C107 THE INS & OUTS OF THE TS1000 & ZX81.

Excellent hardware manual $12.95

UARANTEE ON ALL

ZEBRA SYSTEMS, INC.

78-06 Jamaica Avenue, Dept. B Woodhaven, New York 11421

CIRCLE 80 ON READER SERVICE CARD

EXPANSION
CONNECTOR

Tech Info & NY State call
(212) 296-2385 9-5 EST

S

ZEBRA LIGHT PEN

¢ Fun to experiment in BASIC

e Complete package includes:

-Light Pen

-Computer interface Moduie

-Demo Program Listings

e Assembled & Tested
ORDER C109 $24.95

PROTOTYPING?
EXPERIMENTING?

hid | * c111

; UNIVERSAL
: PATTERN FOR
IC'S. CAPS,

ETC

C112
PIGGY BACK
RAM OR OTHER
PERIPHERALS

C110

i ALL SIGNALS
T 4 LABELED

C110 Keyed & Labeled ZX Connector §5.95
C111 Universal Prototyping Board . . $§9.95
C112 Expansion Connector $2.50

Order Toll Free
800-221-0916

ADD $3 00 PER ORDER

FOR SHIPPING

WE ACCEPT VISA MASTERCARD
CHECKS, M (

C 0D ADD $3 00 EXTRA

NY RESIDENTS ADD SALES TAX
OVERSEAS, FPO, APO, ADD 10
DEALER DISCOUNTS AVAILABLE



You will see that the quantities as-
signed to S(M) in the program vary
somewhat from the values in Table 1.
This is to save space, and because the
values for real materials will always dif-
fer from the ideal. However, no variation
here will affect the relative tunings of
chimes all cut from the same stock, and
this is the important thing.

A Little Music Theory

What frequencies to choose? Most
commercial wind chimes are cut at ran-
dom, hence they give random pitches.
But you do not need a program to do
that. So here is some short, painless mu-
sic theory to help you choose your
pitches.

Ptolemy observed that when two
pitches sound at once, they are pleasing
in proportion to their frequency ratios.
A unison (ratio of 1/1) is the most pleas-
ing, or consonant, interval. An octave
(ratio 2/1) is also quite consonant. A
perfect fifth (3/2), a perfect fourth (4/3),
and a major third (5/4), are all revered
as “pleasing” intervals. They sound “in
tune” with one another. And most
small-number ratios have this property.
So as long as you select small-number
ratios (e.g., 5/3, 6/5, 7/4, 9/8), your
chimes will sound “tuned.”

First, pick a base frequency as your

1/1—say, between 400 and 800 Hertz
—and then pick some simple ratios
above it. I built a set of six chimes, using
a common denominator: 6/6, 7/6, 8/6,
9/6, 10/6, 12/6. You will see that 12/6
= 2/1, an octave; the use of the octave
is especially pleasing.

A “pentatonic scale” is also lovely:
1/1, 9/8, 5/4, 3/2, 5/3, 2/1. But, by all
means, experiment!

“Well... I guess that program wasn't com-

patible with my computer!”

Frequencies for the piano octave
above middle C are given in Table 2; for
other octaves, divide or multiply these
frequencies by powers of two. The third
column of Table 2 gives the approximate

Table 2.

C 262 (1/)) unison
C# 277 (16/15) minor 2nd
D 294  (9/8) major 2nd
D# 311 (6/5) minor 3rd
E 330 (5/9) major 3rd
F 349  (4/3) perfect 4th
F# 370 (10/7) tritone
G 392 (3/2) perfect 5th
G# 415 (8/5) minor 6th
A 440 (5/3) major 6th
AH# 466 (7/4) minor 7th
B 494  (15/8) major 7th

523 (2/1) octave

small-number ratios for intervals above
middle C; they are not exact because
contemporary tunings are not mathe-
matically rational. The last column gives
interval names.

Practical Matters

All the chimes should probably be be-
tween about eight and about twenty
inches in length. I used 1” aluminum
tubing with a wall thickness of .055". If
the tubes are too long or too short, the

The Only Programming Manual You’ll Need

Learning Timex Sinclair BASIC, Dr. David Lien's new, 350-page,
comprehensive manual for the Timex Sinclair 1000 and Sinclair
ZX80/ZX81, is the one book that answers all your programming
questions.

Learning Timex Sinclair BASIC’s simple, step-by-step instructions
make it ideal for the classroom. And it's a must for all Timex
Sinclair owners, especially first-time computer users. Don't miss
this opportunity to learn from a proven teacher of BASIC how to
write your own custom software.

Don’t waste time with other confusing, incomplete programming
guides — order Learning Timex Sinclair BASIC now. Fill out the
coupon or call our 24-hour order line at 800-854-6505, in California
call 619-588-0996 (8:00 a.m. - 5:00 p.m.).

30-Day Money Back Guarantee

If you're not totally satisfied with this book for any reason, return
it to Compusoft in salable condition within 30 days for a full refund

=== CompuSoft* Publishing
535 Broadway, Dept. #071183
v El Cajon, CA 92021

FOR TOTAL
CONTROL

of Your Timex Sinclair

Learning
Timex

Sinclair

BASIC

% 0%®
¢ 6%
¢%¢%%¢
PANES
ARSI
PARICS
& &
65

g
©

for the
Timex Sinclair 1000
Sinclair ZX80/ZX 81

Please send copies of Learning Timex Sinclair BASIC at
$14.95 each (Calif. residents add 6%) plus $1.65 shipping and
handling per book within the U.S. Foreign orders, include $2.50
surface shipping and handling per book

Total Enclosed _ L
Name
Address

City/State/Zip __ = 3 S
Check Visa MasterCard

ot (TTTTTTTTTTTT LT BB

= PEEl e " Please allow 4 to 6 weeks
l Signature for delivery. 071183

U O T S S N S S S S S S S e s e e ol
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ZX81

3-Color Keyboard
Symbols with

Conversion

Instructions

TS1000

D=

et

Plastic symbols for converted TS1000/ZX81 keyboards;
color-coded onopague background. Fit all standard -
size kKeys. Adhesive backing for easy application.

e FEasy, illustrated guide for converting a cheap (about
$20) surplus keyboard to a full-size TS1000/2X81
console. "...aseasyas stringing wire on a fence."

Do's and Don'ts for selecting a surplus keyboard.

e Diagrams and instructions for adding single-stroke
(automatic) SHIFTED function keys to your keyboard.

Bonus for the "pro" - Schematic Diagram of Computer.

to this key-
- Florida

ct. 1 have never
order purchases',
P.A., Houston, Texas

MULE Electronics

*
A44 Lincoln Blvd. Dept. 310A s995
venice, California S0291

*Please add $1.50 P&H. California residents add 6.5%
tax. Money-back guarantee, of course.
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SOFTWEAR.

TRADEMARK OF EARTHSCENES

si- 1000 1S A REGISTERED TRADEMARK
OF TIMEX COMPUTER CORPORATION

00

TIMEX Em=— s — T C 5 E
\ 1000 =

1

Exclusive silkscreened designs on quality 50/50 cotton poly Ts.
Adult sizes: S;M,L,XL; kids' sizes: S,M,L. $8.50 each, plus $1.50
shipping/handling. (Ohio residents, add 5.5% sales tax.)
COLORS: TS101—BLACK AND BLUE design on It. blue T only;
TS102 & TS103—BLACK on red, It. blue or yellow T; WHITE on
black T. TO ORDER, specify quantity, size, color and design.
EARTHSCENES ¢ P.O. BOX 21487 «COLUMBUS, OH 43221
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SCISOFT

EDUCATIONAL SOFTWARE FOR MICROCOMPUTERS
5 Minster Gardens, Newthorpe, Eastwood, Nottingham NG16 2AT U.K.

IMPORTANT NOTICE

TO PARENTS Are you looking for
TO TEACHERS the very best in
TO RETAILERS software teaching

aids for children?

NEW full colour presentation boxes PRICES
Highly recommended by teachers 152000
Programs with superb graphics b
Fully tested in schools
Programs to make learning fun!

< TS1000
Best reviews

$11.95

WIZARD BOX (All ages. TS2000 TS1000) Set a quiz, learn to spell,
test foreign vocabulary etc. etc.

STAR READER (Ages 6-12. TS2000) Improve reading skills

Fabulous graphics, 4 programs. Pack A’ space and mountains, pack B'
underwater and pyramids

JUNGLE MATHS (Ages 5-13. TS2000 TS1000 ) DARE you cross our
Jungle? To do so safely you must answer our problems

ASTRO MATHS (Ages 7-13. TS2000 TS1000) Defend your ship— but only
after answering some problems!

Our fabulous range of programs for ages 13-17 with revision notes still
available. Send for price list. PHYSICS, MATHS, CHEMISTRY, BIOLOGY
COMPUTER STUDIES
Add $1.00
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TIMEX and SINCLAIR FORGOT!
Here's

<LYON SWITCH?>

Power switch for Timex 1000 and Sinclair ZX-81

¢ Eliminates expensive plug [
and jack damage

e Does not interfere with other
cables

¢ Styled to match your
computer

e An economical must to

protect your computing
equipment

Mail to: Lyon Ware, 1520 S. Lyon, Santa Ana, CA 92705 (714) 835-9512

Rush my LYON SWITCH for $11.95 plus 5201

Check O Visa

| Signature ‘
| Card Nc Exr |
‘ Name
| Street

City State Zif |
‘ Calif. residents add 6% sales tax ealer inquiries invited

| Lyon Ware is an affiliate of Development Associates

"CIRCLE 63 ON READER SERVICE CARD
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h o Installs instantly - no
computer modification |



SINWARE provides a small list of quali-
ty programming aids for the TS1000 and
TS1500. (16 K RAM required.) We pay at-
tention to your needs and answer your
questions.

HOT Z

HOT Z gives you a friendly environment
in which to learn and write machine
code. HOT Z disassembles, debugs,
labels, relocates and prints your pro-
grams. Extensive cursor-driven editing
functions let you make changes fast.
Single-steps Z80 code, provides
beautiful assembly listings, copies any
program, and runs your TS printer or
Memotech I/F. Massive documentation.
Turn your ZX/TS into a Z80 hot rod with
HOT Z.

STEP

STEP is the ultimate debugging tool for
the novice or expert BASIC program-
mer. STEP provides line-at-a-time exe-
cution of your BASIC programs and
shows you the display and variable
values to pinpoint programming errors.
Set line breakpoints, loop breakpoints,
or conditions| breaks for fast testing of
long routines. Detailed documentation.
Don’t miss this program!

Z-TOOLS

Program in BASIC the professional way
with these programming aids. Z-TOOLS
lets you merge programs from a tape
library, renumber lines (including
GOTOs and GOSUBS) for neat listings,
copy and delete program blocks for
quick restructuring, or verify tape con-
tents against memory to eliminate pro-
gram losses. Supplied in two versions
on one cassette for compatibility with
any system.

Z EXTRA

Z EXTRA is a display manager and data
filer with a fantastic screen editor that
lets you enter text or pictures directly
to the screen and save them in groups
in memory, on tape or in print. Lets you
display screens sequentially, in scrolls
or animation, or use them in your
BASIC programs. Give your computer a
completely new personality with Z
EXTRA.

PRICES Add $2 per order for p&h.
STER 0 oLt Cassette $14.95
ZTOOLS. . .......... Cassette $14.95
LEXTRA o v Cassette $19.95

HOT Z 16K, 32K, or 64K Cassette $19.95
HOT Z-E . . Four2716-1EPROMs $40.00

SINWARE

Box 8032
Santa Fe, NM 87504
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You can use the same equations for a
marimaphone, xylophone, or vibraphone,

using bars or tubes.

sound of inharmonic overtones from the
metal begins to spoil the pure tuned
sound. And each chime must be hung
Jfrom a point 22.42% down its length, so
to reduce those inharmonic overtones.
Just cut one tube and try striking it
while holding it at various points, and
you will hear what I mean.

The “air resonance” is less important,
but it will to some extent emphasize or
dampen the frequency you want, so it is
given in program lines 350-360. If the air
resonance has an integral multiple
within about 10% of the desired fre-
quency, the tone will be somewhat en-
hanced. The ease of calculating with the
program enables you to try many vari-
ations of dimension effortlessly.

After the tubes are cut, you can
sharpen (increase) their pitch by filing
one end. Aluminum will take a gorgeous
shine if you buff it with fine steel wool
around the tube (not up and down). The
framework and striker are up to you; but
keep the tubes far enough apart so they
do not clang against each other in a
strong wind.

Further. ..

The same equations can be used to de-
sign a marimaphone, xylophone, or
vibraphone, using bars or tubes. Again,
mount the bars or tubes at holes drilled
22.42% from each end. Some of these
instruments use resonators mounted be-
neath the sounding element to amplify
the sound. (2” ABS pipe is a good cheap
material for the resonators.) The length,
in inches, of an appropriate resonator is:

L = 3390/F — .29*D
where F is the desired frequency in
Hertz, and D is the inner diameter of the
resonator in inches.

However, if you get seriously in-

"MATERIAL?T"

FRINT
PRINT "1. ALUMINUM/STEEL ~GL
PRINT "2.
INPUT ™
@ PRINT A

@ PRINT

= 0 -
©

oy

120 CYLINDRICAL"

130

149 AT_S+N,9; “W";AT 9,9
150 > THEN PRINT “DIAMETE
15 2 THEN PRINT "THICKNES

b e
JT
LR i ]

00,

terested in instrument design, there are
many, many refinements. I suggest
Banek and Scoville’s Sound Designs (Ten
Speed Press) as a primer, and Harry
Partch’s Genesis of a Music (Da Capo
Press) as a graduate course in the design
and construction of instruments. Have
fun!

List of Variables:

N: Number of materials; if you expand
the list, change this variable
accordingly.

M: Index of material in array S(M).

D: Diameter of rod or cylinder, or
thickness of bar, in inches.

T: Thickness of cylinder, in inches.

K: Radius of gyration.

F: Frequency, in Hertz.

L: Length, in inches.

S(M): Array containing values for vari-

ous materials.

Line Notes:

10-70: Sets up material constants (see
Table 1). Up to eight separate material
lines may be accommodated by the
screen format.

80: Graphics > ;
140: Graphics > "

/L7
MINUM/STEEL ~GLRA33
53 /CORPER

HA

. CIRCULAR. (ROD)
RECTANGULAR (BRR!
. CYLINDRICAL

DIAMETER? 1
THICKENESS OF CYLINDER?T .@SS

FREQUENCY? G668

T

[0 =
L}
m o mrn

ERI
ALU
BRA
PET

L

Listing 1.

LENGTH=19,123317 INCHES

DRILL AT 4.2843838 INCHES
AIR RESONANCE AT MULTIPLES OF
174.74842 HZ

T P

[1.133#PI+H+5 (M
LENGTH="",L, " INCHES"
‘DRILL AT ":L#.2242

{+3 THEN
‘ARIR RE




!r Software Review
:

antastic Music Machine and
SNOW Susan E. Harris

The Fantastic Music Machine is a
unique program that transforms your
computer keyboard into a 3-octave
musical instrument with reasonably
good tonal quality with 16K it can han-
dle up to 7000 notes.

I approached this program with a very
skeptical attitude. After all, how fantas-
tic a music machine was possible on a
$9.95 cassette? To say I was surprised is
an understatement. This package really
is fantastic!

The manual takes you through the art
of composing music, right down to
sharps and flats, reading musical manu-
scripts, and transferring them to the
computer, writing music via score
sheets, editing, and a basic understand-
ing of musical notation. You do not have
to be familiar with musical notation to
use this package, but it is certainly help-
ful. The average person, supplied only
with the excellent instructions, can begin
making music in a few minutes.

Once the program is loaded, the key-
board is under program control. Each
key represents a musical note or a spe-
cial function shown on the keyboard
overlay. Each of the top three rows
starts and ends with a C note but in a
different octave.

Another interesting feature of the pro-
gram is that, as you press a musical note

Susan E. Harris, S. E. Harris Associates, 310 Lee
St., Strasburg, VA 22657.

key, the screen displays lines similar to
the LOADing lines. I found this helpful
in composing and in editing.

The music is played through a TV re-
ceiver or a radio situated nearby. I tried
it both ways and found the sound
through my TV satisfactory. The tonal
quality was quite good, and it can be ad-
justed higher or lower. It is also possible
to change the tempo and cause the pitch

SLUjc
SOFTWARE PROFILE
Name: The Fantastic Music Machine

Light Show
Type: Music composer
Graphics display
System: 8K ROM; 16K RAM
Format: Cassette
Summary: This package of two
programs really is fantastic!
Price: $9.95
Manufacturer:
Simulsion
Box 894
Lemon Grove, CA 92045

of individual notes to rise or drop. A
myriad of strange noises can be created
by the special effects function.

When you have completed writing or
transferring a piece of music, you can
record and play back the results.

This package is a more complex and
much more versatile version of Com-

poser, originally designed for 1K and up
to 400 notes, expanded to 16K and up to
7000 notes.

I decided to transfer a musical piece
from manuscript to the computer.
Within an hour I completed the entire
piece and was able to play it back. I
discovered a few errors in my input, but
with the editing function I could go
backward and forward through the data
at will and make the necessary changes
in about 10 minutes. I then replayed the
piece and was pleased with the results.

The Fantastic Music Machine is the
type of package that will wear out long
before you lose interest. The uses are al-
most endless. Young and old alike will
delight in playing with it, and the educa-
tional aspects are appealing as well.

The Light Show is a unique program
that creates kaleidoscopic patterns
which continue indefinitely until you
press the ENTER key. The printer will
capture the pattern in copy.

Using the menu options, you can go
back to simply viewing the ever-chang-
ing display, or you can create your own

almost instantaneously and the designs
produced are entirely random. You can
come up with some rather outrageous
designs which can be SAVEd. i

Simulsion offers a sophisticated and
highly entertaining line of software, and
this new offering is well worth the
price. ")

July/Aug 1983 Sync-

e 12me N O EMI

THE ANALOG INTERFACE FOR

=simncisir-

VOTEM is a complete package of hardware and software to enable

your computer to measure, display and record voltage and temper-

ature. Use your computer to monitor any physical phenomenon (pressure,

hght, temperature, etc.) that can be represented by a DC voltage. A

probe 1s provided for temperature measurements. Use VOTEM as a
smart’ voltmeter/thermometer with storage

Oct 1982 Syntax-
*...VOTEM is a
bargain."

VOTEM also amplifies and cleans up the tape signal to help you
overcome LOADIng problems experienced by many TS1000 owners.

READ THE * Connects to tape input of TS-1000/ZX81/80
RAV I NG * Requires no modifications to computer
REVI EWS ! * Easily adapted to other computer systems

* Operate with 1K or more memory

—Resolution: > 14-bit: 0.00005V: 0.02° F: 50ppm
—Input Range: O to +1 Volts (easily expanded)
—Documentation: 35p manual available separately
—Price: $59.95/Assembled & Tested or $39.95/knt
—Warranty: 15-day unconditional (A&T units only)

Issue #1 of

Timex Sinclair User-

"The manual is extremely
comprehensive..."

repeating patterns. The patterns change
|
|

$39.95 (Kit)
$59.95 (A & T)

Send check or money order plus $3 shipping (US currency)
Manual alone: $5pp (applied to first purchase)
Write for a FREE detailed product desciption.

Greenville, N.C. 27834

Down East Computers
November/December 1983 © SYNC
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Staff: Teacher and Tester

Sharon Zardetto Aker

The ability to name notes on the staff is
a necessary skill for even the novice mu-
sician. “Staff” is a versatile music edu-
cation program that reviews notes from
the first ledger line below the staff to the
first ledger line above. Although the pro-
gram includes the necessary lines for use
with the ZON X-81 sound generator, it
can be an effective educational program
even without sound.

The basic program is in “tester” mode.
It will put a note somewhere on the treble
staff and wait for you to enter the letter
name of the note. It will acknowledge the
right answer, and, in the ZON version,
play the note. If you do not enter the
correct note in three tries, the computer
will give the answer, play the note, and go

on to the next note. Twenty random notes

are presented.

Variations on a Theme

“Staff” is easily edited to the “teacher”
mode which presents, plays, and identifies
in order from the lowest to the highest
notes. The range is covered three times.

Another variation, used with either the
teacher or tester mode, uses the bass clef.
Any of the four resulting programs can
be used with or without the ZON unit.

Variables
C: Register contents (ZON)
D: Register number (ZON)
R: Round counter
N: Note placement
number)
V: Check for odd/even display line
Z: Guess counter
G$: Note guessed
AS$: Name of note
T: Counter for loop timing

(display line

Sharon Zardetto Aker, 20 Courtland Dr., Sussex,

NJ 07461.
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The tester mode puts a note somewhere
on the treble staff and waits for
you to enter the letter name.

Line Notes

The program line notes are presented
in two parts: one for the general program
and one for the ZON programming.
Necessary changes for the program vari-
ations are indicated after the line notes.
The ZON version is necessarily set up for
automatic RUN on LOADing; in order to
SAVE the program, enter RUN 5.

ZON notes

1: Machine code loading routine.

3: Loads registers with preparatory
values (see subroutine).

107: Channel A tuner.

115, 125: Sets note frequency.

130: Loads note.

131, 132: Single decay envelope.

134: Turns on sound.

200-215: Clear all registers.

220-250: String slicing routine loads
registers 7, 8, and 12 to enable channel A
tone, enable the envelope, and set en-
velope period.

260-275: Adjunct to loading routine in
initial REM.

General notes

10-25: Draw staff.

30-70: Draw clef.

85: Places note (inverse space) on staff,
with or without ledger lines.

90: Checks for display line number of
notes; all odd numbers are notes in
spaces; even numbers are notes on lines.
V will represent odd; NOT V, even.

110, 120: A$ assignment according to
placement of note. Since all values in the

logical statement are evaluated, splitting
the possibilities into two IF-THENSs speeds
the running of the program.

140: Acknowledges a right or wrong
answer; identifies note after third wrong
guess.

145: 16 spaces, 2 commas, 1 space.

155: Erases note, replacing staff line
where necessary. Last parenthetical state-
ment has three spaces between the quo-
tation marks.

Variations
The following variations may be de-
veloped by editing as indicated.

1) Non-ZON

Delete lines 1-9, 107, 115, 125, 130, 131,
132, 134, and all lines from 200 on.

Add:

5 REM “STAFF”

and SAVE the program in the usual way.

Other variations include ZON program
lines; delete as necessary.

2) Teacher mode
Delete lines 95, 100, 105, 150.

Change/add:

75 R=1 TO 3

=3 TO 4
130
134
142 N,31;
145 N;az
153 NEXT N
3) Bass staff

ZON programmers will notice that the
notes, although in the correct relationship
to each other, are not the correct fre-
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“GET ACQUAINTED” OFFER

GET TWO TIMEWORKS

A handsome, compact work station that consolidates work
space and provides remarkably faster, easier operation!

Features:

FREE

PROGRAMS

FREE

When You Buy

TIMEWORKS

“Computer
Control
Center’™

For Timex-Sinclair 1000 and
Sinclair ZX-81 Computers.

Only $2995

Any Two TIMEWORKS Programs Listed

Below with the *‘Computer Control
Center” (retail value $16.95 ea.)

o Effectively eliminates cluttered e Holds your Software tapes in 64 value

cables in your work area. neat, specially formed
o ON/OFF Switch eliminates pockets. for $2995
¢ High impact, black molded MmNy

plugging and unplugging.
plastic. 3%” high, 20” deep, $3 405
You save

e Accommodates all brands of
16K, 32K, 64K RAM packs. 14142" wide.
COMPLETE MONEY BACK GUARANTEE

e Allows provision for one Print- ® Accommodates a 13" TV

er and Tape Deck hook-up. screen. ity
. If, for any reason, you are not completely satisfied, you may

Cat. No . LeNo : return The Computer Control Center, in good condition
1101 THE QUIZ KIT™ Educational 1302  THE COLLECTOR'S COM-  (frgight prepaid), for a full cash refund. (Software not

learning system. Construct
your own quizzes. 16K Req.

PANION™ Cataloging and
inventory recordin%; system
for all collectibles. 16K Req.

included).

1201  5-2 GAMES™ Five challeng- RUSH Thi 3
in'? and entertaining game%. 1303 wE F{:gggSNCE PROPER- Us S Coupon TOday
2K Req. ™ Home con- e 3

1202 STARQBATTLE"' Realistic tents inventory recording MBR Distributors PO Box 321 Deerfield, IL 60015
COIR 008 OTES . va0i :{isée;;ég?n?:ic CHECK
save Earth. 16K Req. Ui Rush me Computer Control Centers @ $29.95/ea $_______

1203 ROBBERS OF THE LOST BOOK™ Check recording, .

TOMB™ Perilous adventure sorting and balancing sys- Plus postage & handling @ $4.70/ea P
in search of the Sacred Tab- tem. 16K Req. (Ilinois residents add 6% sales tax)
lets. 16K Req. 1306  FORGET-ME-NOT™ A re- 5

1204  WALL STREET™ A competi- cording and retrieval system ALSO INCLUDE TWO FREE PROGRAMS
tive game of financial spec- for important occasions, (Additional Software @ $16.95 ea)
ulation. 16K Reg. oo e o Cat. No. aty.

1205 PRESIDENTIAL CAMPAIGN™ y N/C
Conduct a nationwide cam- 1307  DATA MASTER™ A general @ o charge $T
paign to become the next information storage and re- @ no charge s NC
President of the United trioval system —with exch- @$16.95/ea §

States. 16K Req. ;u‘;g 1 BKAEEARCH Foa- T, :

1207  SCYON'SREVENGE™Real- .00 col' EAMILY PAK™ 5 @$16.95/ea §
istic deep space combat ad- H. hold f TOTAL $
WRES. 10K . basic T/3 1000 and Sinclar

1301 THE MONEY MANAGER™ 2x81 Gomputers. 2K Req. | Name
Req ) practical ”Hon-To” learning City State Zip

; approach to Basic program-
m‘?ﬁg_ 16K Req. ey CheckorMOO VISAO Master Charge 0 American Express (]
Card No. Exp. Date
Signat
mbr DISTRIBUTORS 2 i i
P.O. Box 321, Deerfield, IL 60015 (312) 291-9284 -
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BYTE-BACK modules

$119.°5 ASSEMBLED & TESTED

the “ULTIMATE MEMORY”
FEATURESPM 64

e Battery Backup - Computer and full 64-K Backed

¢ PROM/ROM socket

¢ Reset Switch-Reset without destroying Program

e BYTE-BACK EXCLUSIVE FULL 64-K

The 0-8K area is available. You can execute a copy routine (provided) to
copy the TIMEX ROM into the 0-8K area of RAM then flip a switch and you

/O’Q'SMART M o D E M
\& In Stock! $11 9-2,5T

ASSEMBLED & TESTED $149.95

With New SMART , Menu Driven SOFTWARE
included FREE.
eSend and receive Programs by Phone

eCopy Information into memory from a Host
Computer (such as Compuserve), Print it,
Review it, Save it on Tape, Send Text from

have your operating system in RAM. You can modify it and create your
own customized operating system. Full details, examples & programs
included.

WHY PAY MORE FOR LESS FEATURES?
GET THE “ULTIMATE MEMORY”
BYTE BACK'S UM-64

Memory.
eUse Timex 2040 Printer or Any RS-232 Printer

®RS-232 Printer Port provided. o
eNo extra memory Required, But with 64-K r/ v Jss&ffed
Memory You Can Store Up To 60 Full Screens = NE W Zx PRO/F' LE "’°/a%:6:.9$"oo+
COMPUSERVE PACKAGE WITH 5 FREE HOURS ONLY 339.95' . Clearly the Best File Management Program Available. s%ﬁ
This New Program is what the Timex has been waiting for. %

At BYTE-BACK we have used & evaluated almost every data organizer & Data File Program on
the market & we were not really impressed until we tryed Thomas Woods' NEW ZX PRO/FILE
Program. It is truly the best piece of software we have seen for the Timex Computer. We now use it
to help run our business. This program is so FAST that even when the program is full the file you
want is on the screen within a second.

The ZX PRO/FILE has features not found on the other Data File programs. It has: FILE
ANALYSIS function which allows you to count, analyze frequency, %, etc. Capability to create
FILES OF ANY SIZE in the same program. MULTIPLE WORD SEARCH, excellent ADD/EDIT
features. ORDERED FILE OUTPUT based on any numerical value contained in the files
DEFINABLE PRINTER FUNCTIONS & AUTO SEARCH. Works with both 16K & 64K memory.

FREE 59 page BOOK. This book alone is worth the purchase price. ZX PRO/FILE's machine
janguage concepts & methods are fuily expiained. it includes a complete PROGRAM LISING &

detailed explanation of how the program works & how it can be easny' modified. It also includes a
machine language programming section.

16 K MEMORY UM-16 $59.95 kit $69.95 assembled & tested

Battery backup, reset switch, PROM/ROM socket PLUS...
1 year, 100% trade-in credit towards the UM-64.

RS-232 Module

ASSEMBLED & TESTED $69.95
Drives the Gorilla/Bannana & Other Serial Printers

ALL MODULES CARRY 90-DAY WARRANTY
TRY BYTE-BACK MODULES FOR 10 DAYS WITH NO OBLIGATION

Shipping and Handling $4.95 EXCEPT
ZX PRO/FILE
ORDER PHONE (803) 532-5812
ITEMS ORDERED:
Bill My O Am. Exp.

BYTE-BACK'’S BB-1

CONTROL MODULE
$59.%% In Stock!

ASSEMBLED & TESTED $69.00
e 8 Independent Relays
(with LED status indicators)

¢ 8 Independent TTL Inputs
with Schmitt trigger buffers)

e By using a single POKE command you
can change and latch the status of each of
the 8 relays

e Your computer can read the status ofall 8
inputs by the use of a single PEEK
command.

e A comprehensive manual is included that
has complete application details.

e More than one BB-1 can be used atatime.

EW
Gorilla/Banana Printer

Prints on Standard Paper. 80 Columns Discounted to only

Specify Serial or Parrallel. $ 239 95

O Visa O M/C
Checks Accepted

See “Leading Edge” Ads Exp. Date Card No.
Name
BYTE-BACK KEYBOARD $898-85.$59.95 | Address
We use the same key switch found in City/State/Zip
the expensive computers such as: Phone

. Hewlett Packard, Texas Instruments,
Atari, D.E.C. etc. The multi-colored key caps are the
same type used on the IBM Personal Computer, but with

the TIMEX legens. EXPERIENCE QUALITY

Dealer Discounts Available

Mail To:  BYTE-BACK CO. 1
Rt. 3, Box 147, Brodie Road |
Leesville, S.C. 29070 ‘
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quency for pitch or octave. This is be- Listing 1.
cause the lower notes need a C value
larger than 255, with a load into register
D1, a routine that does not fit simply into
this particular program. Changing the
value of C in lines 115 and 125 and adding
a subroutine for the second load will give
the lower octaves.

To draw the bass clef, replace lines 30-
70 with:

=]

n

Jcn
e

~J

AND N=14) + (2 ND I j
* Denotes ZON line. ="

* *
- - ~ -_— . - v —

Sinclair Measurement System
Monitor your furnace, appliances, solar collector or
house and get immediate feedback on energy im-
provements. Occam’s model 2900-Z measurement
system for your ZX-81 or TS-1000 computer measures
temperature, DC and AC voltages, DC current, and
frequency with no fussing about.

Continuous zero and slope correction gives 4-1/3 digit
resolution at a 3-digit price. Built-in ROM eliminates
messy REM statements, special tapes, PEEKs and
POKEs. Add real-time measurement to existing pro-
grams in seconds. No knowledge of machine language
is needed!

Through-port allows use with other peripherals, RAM

pack. Gold-plated and bifurcated fingers for no<rash
SaLTIOR: Uxs Salnty Sraund operations.

Typical command:

LET ANS=USR AIN AND 3 AND TF

. : (Set ANS to the temperature on channel 3 in degrees F.)
Occam (TM) 2900 Z $89 ppd (USA) Specifications

TO ORDER , call toll free Measurement Range Resolution Accuracy
Occam Research Inc. 1-800-854-7100 ext. 164 Temperature -40..220F 0.05F
34 Washington Street (order desk only) DC Volts -1.5.1.2 200uV
POB 1055 150q4224241 ext. 164 AC Volts 0.2 200uV
Trumansburg, NY 14886  (for Cal. residents) DC Current 0.400uA  0.02uA

Tech info., call 607-387-5454 Thermocouple -100..1200C 10C
Mail-order — add $4.00 postage and handling. NYS residents Frequency 0..10KHz 1 count 1 count
add 7% sales tax. VISA or Mastercard (include expiration
date).
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Making Music

with the ZON X-81 sharon zardetto Aker

Programming the ZON, Bi-Pak’s
sound generator, to play a simple tune is
no simple task. On the other hand, it is
far from impossible, and this article
should be of help to aspiring computer
musicians.

Channel Tuning

Although many ZON registers are in-
volved in programming a melody, the
most confusing to deal with are the tun-
ing registers. There are three difficulties
involved: finding the correct frequency,
determining its load value, and the ac-
tual loading process.

While the ZON manual gives the fre-
quency of middle C and an impressive
formula that will give you the load value
from a frequency, you may be at a loss
for any note other than C. To find the
values you need, there are three things
you must know about music theory:

1) If the frequency of a note is dou-
bled, or halved, the note changes by an
octave.

2) There are 12 semitones, or half-
tones, available from any note to its
octave.

3) The pattern of tones needed for a
major scale (the familiar DO-RE-MI
pattern) is: whole tone, whole tone, half
tone, whole, whole, whole, half. To-
gether with the starting note, that makes
eight tones in the scale—an octave. The
tones found in a scale are more likely to
be together in a song.

The key to programming ZON notes
is this: forget about frequencies and
work directly with load values.

The load value for middle C is 388. In
music, doubling a frequency raises the
note an octave, but the ZON works in

Sharon Zardetto Aker, 20 Courtland Dr., Sussex, NJ
07461
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Add some appropriate music to your game
programs with the ZON X-81.

reverse: 194 is the load value for the next
higher C. Dividing this range (from mid-
dle C to its octave) into twelve equal
portions gives the figures in Chart 1.

Chart 1. Note load values.

Note Name Load Value
& 194
B 210
A#/B° 226
A 242
G#/A’ 258
G 274
F#/G* 291
F 306
E 322
D#/E’ 338
D 354
C#/Db 371
middle C 388
Chart 2. Loading the tuning registers.
Load Second First
Value Register Register
972 3 204
738 2 226
342 1 86
289 1 33
179 0 179

The notes with no sharps or flats (see
Chart 1) are the ones needed to get a C
major scale—the DO-RE-MI pattern
beginning on the note C. You can derive
any other note you need by finding its
octave from this chart: the G below mid-
dle C would be (274*2), while E above
this scale is (322/2). You may find it
necessary to make some adjustments to

some of the load values for just the right
pitch, because the fractional values that
were rounded for this scale will be mul-
tiplied in another octave. Let your ears
be your guide.

Loading the Values

Each channel has two tuning reg-
isters, referred to in the manual inaccu-
rately as rough and fine tuning. The
lower numbered register of each pair
(DO, D2, and D4) cannot hold a number
higher than 255. Higher values must be
split between the two tuning registers,
and, while the second register of each
pair (D1, D3, D5) can only hold a num-
ber up to 16, that number represents a
multiple of 256.

To tune channel A for an F, registers
DO and D1 must be loaded with a total
of 308. DI will hold the multiples of
256, in this case, 308/256, or 1. The
remainder, 42, is put into register DO.
See Chart 2 for other examples of load-
ing values into the tuning registers.

Programming a Tune

A number of other registers must be
attended to in order to make the ZON
play a tune. The remainder of this article
traces the programming required to play
a short piece of music that might be
apropriate for the beginning of a new
game program. The melody is from the
opening bars of Also Sprach Zarathustra,
better known as the theme from 2001: 4
Space Odyssey. The techniques used in
the development of this program will
have many other applications.
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TIMEX 1000

BUSINESS
Mailing List-Create your own mailing list ... .. $9.95
Inventory Control-Keep track of inventory ... $9.95
Financial Analyzer-Spreadsheet ........... $9.95
Stock Analyzer-Evaluate stock options . .. . .. $9.95
Bookkeeping-General bookkeeping system . . 14.95
GAMES
Packman-As arcadicgame ................ $9.95
Snakebite-One ofthebest ................ $9.95
DonkeyKong-Similar to arcade game .. ..... $9.95
Quizzer-Do-it-yourselfquiz ................ $9.95
Invaders-Fast machinecode .............. $9.95
B ReE St e e e $9.95
UTILITY
Quick Load-Load & Save 6 times faster .. ... 11.95
Assembler-Write machine language programs $9.95
Disassembler-Machine code monitor .. ..... $9.95
Compiler-Compile into machine code .. ..... $9.95

Programmers Aid-4 Machine code routines .. $9.95
AND MANY MORE EXCITING PROGRAMS
CALL FOR FREE CATALOG
Shipping extra. No tax out of state.

DISCOUNT SOFTWARE, INC.

RCU PO BOX 2530, New York, NY 10185
Tel: (212) 486-0980

Software Only w./
High Resolution Graphics

ZX81/TS1000 8K rom; 16K ram

THE SW-HI-RES PACKAGE GIVES YOU CONTROL

vvvvv

ReRakakakakokoh_k

-Now you can have HI-RES graphics on
your TV WITHOUT ANY HARDWARE CHANGES.

-Create your own character/symbol set
(Lower Case, bombs, invaders, etc...)

-Access to all 174 x 255 pixels.

-Easy to use; access is similar to BASIC
PLOT and PRINT.

-Includes 10 users friendly utilities:
PLOT, UNPLOT, PRINT, PRINTC, DRAW, CLS,
SCROL-UP,-DOWN,-LEFT,-RIGHT.

-In addition to the SW-HI-RES package
you will get the BASIC program used to
generate the above TV picture.

TO ORDER SEND CHECK OR MONEY ORDER TO:

, N. Elmaleh (SW-HI-RES)
S 5100 Highbridge Street 53D
Fayetteville, N.Y. 13066
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SPEECH ,
SYNTHESIS ] savess

ONLY
UNLIMITED BN
VocABULARY N o 859

oAk Strip IC
,ﬁ;ﬂ‘mfﬁ'ﬁ Speaker Kit-$2995
p Built

Ears-Music Units ' $69°°

aecocniion $99

Vocal commands to a computer.

EARS!

MUSIC SYNTHESIS +16 Line control port (Kit

$49) (Built $59) FLOPPY DISC CONTROLLER
for 3 and 5.25 INCH Shugart compatible
drive (requires cable) for ZX-TS1000-Kit $79,
Built $99. Call for spec.

SUPER ROM BOARD has built in (1) Printer
Interface (2) Eprom Burner (Solid State mem-
ory) (3) Autostart ROM (Program run automat-
aclly everytime ZX is turned on, the best
thing for ZX)

ZX81 »
RECOGNITION

Floppy Disc = T o ol Sp o

Controller ' ’

sof
BUILT TESTED & GUARANTEED

| ADD $3. SHIPPING/CA. RES. ADD 6.5% tx

AUDIO VISION
1279 N. NORMANDIE !
LOS ANGELES, CA 90027 | (213) 660-5217

CIRCLE 5 ON READER SERVICE CARD

_gL WHR
in the
"1RreAsc

INVASION OF RUSSIA, JULY 1941

You command the German Army in the invasion
of Russia to take Moscow

The game has:

® Large 4 screen map board

« Divisional and Brigade strength- Panzer, Infantry, calvary, etc
* Supply lines

* Zone of controls

* Effects of winter

* Actual reinforcements

* 20-30 hrs. playing time

* Can resave for continuous playing

* No fast reflexes required

SHARP’S

127 NINE MILE RD.
SANDSTON, VA 23150
(804) 737-4895

32K Required
for the Timex
$17.95 $2.00 S&H
© COPYRIGHT 1983
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Planning the Notes

The melody in this program consists
of three single notes (C, G, and octave
C) followed by two chords (C major and
C minor). Because both chords have two
notes in common with the original single
notes, it is only necessary to change the

tuning of one channel. Chart 3 shows
which notes will be played by which
channel. Channel A will be re-tuned for
E and Ep because the lower C that it was
playing is not needed in the chord.

As each of the single notes is played,
the channel tuned to the preceding note

Listing 1.

—SyncMaster

has the programs for your Timex-Sinclair!
Precision-designed and tested, documented, guaranteed to perform to specifications

NEW! weoicaL wistory  s14.95
Compile, store, total medical & miscellaneous expenses.
Full input, editing, display, print.

DEALER INQUIRIES INVITED
Great margins available

N,

l FOR ALL AGES!
; .

5 \onsﬂ‘ﬂ“s -
square!

AMES $14.99 et

Keys- ayed.
o Ball  with arroW o. Cards disP
ZA rcade 9 \3 4s al onc
\NBALL Wi ,R.,Dm\ mcud\hw us‘;" At apdoor \mml‘ F n(‘a“h.‘\.“ game: d\sv\ﬂ‘ A\\ ages-
inball umper Graph o4 using @
only pinba ter 1\| S oved, * “K ayed face
urn, shoo! .oi fun m al aqls- mo' NORH S A ‘“ wds d\sp U8 cards
ours jons: Y/ rimony.
pos. 5 ame. 2 Versior MA““MON s Shiare " Hheut), only ©

T 0UT/ \_0(:?2 players. | e

;oma\re
s much harder- 2 griv“'ﬁ

bt By '“' mo ; then msp\l‘ﬂd h" "“ d tals
CEY DUCE o, get 2 cards. bet

r.uvh\: 9“‘“;‘ 2. m ps score.

petore it ¢ or not next €3
of whethe!
TAVEIN L e s S S
aphics jvel
Fast-moving ﬂ'h“ ound pmqu's:
co\hpsos 1 you if they ©
hey ;;’ SVO P& NUMBER“S‘“\,): Arrange \eg::"‘:' SNAKE EY 3““ rolls dice; P>
2 nu Keys-
x| M.P“AB m\m 1 use sing arrow
1 uses

e number equal 10 total, try-

jam!
ove pieces ing to e
\ 2 qa ames;
‘numbers it carrectord s processed |0 one day

¥ids. PT DE\_NERY‘. Al ordes
= PROM OLD FAVORITES!

ALL CASSETTES HIGH-QUALITY, VU-WRITE $14.95
GUARANTEED TO LOAD Proven word-processing program. Write, insert,

syncMaster delete, change text. Leaves 11K free for texi.

SCREEN MACHINE
Put input prompts at any X, Y coordinate. 1.5K M/C,
does most error checking; checks for length, type,
date formatting.

MNEMOSYNE ASSEMBLER

(650 BAUD). Source editor.
YEARLY DATE BOOK $14 95 GRADE BOOK
Remember long, short-rai

Loan calculations with or without early princi
prepayments. Calculations for future lmwm (o

etc.) with or without variable interest rates; uses
SCREEN MACHINE.

We're looking for programs in all fields. We machine). Includes: mean, standard dev., min/max,

will publish your programs, paying top
royalties to Jou if your programs are the best

hypothessis testing, 2-way cross tab., 2-D distribu-
in their field and truly useful. Sons.

Add $1 per for p ge and sh

$14.95

$19.95
A ruIHIodgad Z-80 assembler on 2 tapes. Fast load

$14.95
Up to 40 students per class, unlimited classes, 30

nge tem
Bat RT‘%BBO': 31 127310 nen dates. uses SCREEN WACHINE. Edite, Siopiays, grades momd'-;tmmmm .%’.?#.;‘..‘.‘:‘.’,‘5". o
919/643-7120 FINANCIAL ANALYZER $14.95 STAT MASTER $19.95

Custom data files, full-screen inputs (using screen
correlations, co-var., linear regressions, ‘chi square
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Chart 3.
Single
Channel Note C Major C Minor
A C E E®
B G G G
C s 3, <

has to be turned off, or both notes will
sound. This, and other programming
points, are best covered in a line-by-line
explanation of the accompanying listing.
In the text, ZON registers and their con-
tents are referred to parenthetically as
(D,C), where D is the register and C is
its contents.

Program Line Notes

1-6: ZON loading routine.

10-16: Clear all registers.

18-28: A string-slicing routine that
saves program space and typing many
LET statements. The computer looks at
four digits at a time, the first two being
the register number and the next two the
contents. String slicing is a little slower
than using LET statements, but is
appropriate for setting up some of the
registers at the beginning of the pro-
gram. This routine enables tone on all
three channels (7,56), enables envelopes
(8-10,16), and sets the duration of the
note (12,25).

30-42: Tune channel A (0,252), play
the note (13,0), and turn off the note by
changing the volume (8,0). The sub-
routine for a delay loop is necessary be-
cause otherwise the note will be turned
off before it has faded. Not only will the
duration then be shorter than planned,
but the tone will have an unwanted
“chopped off”” sound.

45-72: Tune, play, and shut off the
notes in channels B and C.

75-77: Tune channel A to E.

80-83: Turn volume back on for all
channels.

85-87: Increase duration of notes.

90-92: Play chord. All three channels
are tuned and turned on. Channels B
and C retain their original tuning.

95-97: Re-tunes channel A to E. This
is done while the chord is still playing,
and the change is heard immediately.

This program was written to be run in
SLOW mode so it will not interfere with
an introductory display. If you want to
run it in FAST, you will find it nec-
essary to change the duration of the
notes (register 12) and the T value in the
delay loop. Also, when running this type
of program in FAST, repeated loads to
register 13 to get the note to play are not
always necessary.

If you wish to program the second
strain of this theme, it is the same as the
first, except that the C major and C mi-
nor chords are switched at the end. Ma




The magazine for Sinclair and Timex Sinclair users

SLjr—

Math and Science:
e Least Squares Analysis

Programming:

e Alternative Display
e Storing Words

Space Warp

Graphics Game

or any other Sinclair computer,

you've probably discovered that
the big microcomputer magazines
cover only the bigger computers.
Where can you find helpful articles on
the Sinclair? In Sync!

Sync is the one magazine that’s
written exclusively about Clive Sin-
clair's marvelous inventions, the Sin-
clair computers. And it's the one
magazine to read if you want to get
more from your Sinclair.

You'll find program listings for
games, helpful programming tech-
niques, hardware upgrades, math and
science programs, news of new prod-
ucts for the SincIair—in short every-
th mlg you need to use and en Ijuy your
Sinclair to the fullest.

In just two recent issues, for exam-
ple, we covered:

O Putting a Reverse Character in a

String
O How to Double Your Memory
O Least Squares Data Analysis With

the ZX80/81
O Space Warp: A Graphics Space

Game
O How to Reduce “Blank Screen

Time"

If you own a Timex Sinclair, a ZX81,

O Storing Three-Letter Words in an
Array

O Software Review: ZX Galaxians

O An Introduction to Expression Eval-
uation

O Short Programs Just for Fun

O The ZX81 Parser and User-Defined
Commands

0O Understanding Floating Point Arith-
metic

O Handling Strings from Another Di-
mension

O Book Review: Understanding Your
ZX81 ROM

O How to Add a Keyboard to Your Sin-
clair

O Translating Other Basics: DEF on
the ZX81

O Six Outer Space Games—With Pro-
gram Listings

O Hardware Review: Sinclair ZX Spec-
trum High Resolution Color/Sound
Computer
If you own a Sinclair microcom-

puter, Sync is the only computer mag-

azine you really need. Subscribe now

to Sync, and you can save up to 33%!

Just complete and return the post-

age-paid reply card or the coupon

at right.

FOR
SINCLAIR
AND

TIMEX
SINCLAIR
OWNERS
ONLY

SAVE UP TO 33%

ON SYNC!

SLrc

CN 1986 - Morristown, NJ 07960

YES' Please send me

s Sync for:
One year (6 issues) for $12.97—
| save 19%.

O

O Two years (12 issues) for $22.97—
| save 28%.

O

Three years (18 issues) for

of $16
Mr
Mrs.
Ms.
(please print full name) 45176
Address Apt.
City
State Zip
CHECK ONE:

I I
I I
I I
I |
I I
| I
| I
: $31.97—I save 33%. :
I Savings based on full 1-year subscription price I
I |
| I
I I
I I
I I
I I
I I
I I
I

O Payment enclosed. 0O Bill me later.

Offer valid in U.S. and possessions only. Please allow
60 to 90 days for delivery of first issue.

I
B NEW SUBSCRIBERS ONLY i




Sily What? Brad Bennett

You have just completed entering a
program containing almost 1,000 state-
ments, yet during all that programming
your fingers never touched a keyboard.
Anticipating the best, you lean back in
your chair and with a single spoken
command you see what an evening’s
worth of effort will bring. “RUN” you
command . ..and RUN the program
does.

Is this scenario a dream? Hardly.
Take a look through any current tech-
nology related publication and you are
likely to come across an article or
advertisement concerning speech recog-
nition. It is a technology which offers an
alternative to the normal human-ma-
chine interface consisting of direct phys-
ical contact. Today you flip a switch,
press a key, and turn a dial. Tomorrow
you may only have to speak the com-
mand to perform these tasks.

But back to today, and in particular to
the subject of this article: a simple
speech recognition program for ZX/TS
computers (with at least 16K RAM).
The word “simple” should be empha-
sized. The program is relatively simple
to enter and run. It is limited to
recognizing only ten simple words (but
ten words of your choice!). It is not de-
signed to replace your keyboard (sorry),
rather it is an experimental tool. With
consistent pronounciation the program
will recognize and display the correct
word approximately 9 out of 10 times.
Not bad . . . but I hope not to hear from
someone who has interfaced the system
to control the brake and accelerator in
his automobile!

The speech recognition program has
three major parts:

1) A speech input routine. This dis-
plays a “voice print” in the form of a
histogram, and is actually a pseudo fre-

Brad Bennett, Advanced Interface Designs, PO Box
1350, State College, PA 16801

46

quency spectrum of a vocalized word or
sound.

2) A file system. Up to ten separate
voice prints along with the correspond-
ing word (string) are stored. These voice
prints and strings are employed during
speech recognition for comparison.

3) A speech recognition routine. This
compares a newly spoken voice print to
the prints stored in the file. A string
corresponding to the best matching
voice print entry is then displayed on the
TV screen.

Each of these three parts consists of
Basic statements with calls to appro-
priate machine code routines when fast
and efficient program execution is
required.

Table 1. Amplifier

Photo 1. Prototype.

Hardware

To use the program, a small piece of
hardware must be constructed. This pro-
vides an amplified voice signal to the
computer’s ear input. Parts for the board
can be readily obtained at most Radio
Shack stores and G. Russell Electronics.
Even for those with limited construction
experience, assembly should take no
more than a couple of hours.

Step by Step Construction
A complete parts list and required
tools are given in Table 1.

part and tool list

Qty Description Radio Shack
Part No.
1 Experimenter’s Grid Board 276-158
1 Crystal Mike Element 270-088
1 8 Pin Low Profile Socket 276-1995
1 3 Conductor Mini Jack 274-249
1 TL 081 Single BiIFET OP AMP 276-1716
or
1 TL 091 Single N-FET Op AMP 276-1745
1 DPDT Micro Miniature Toggle Switch 275-626
2 9 Volt Battery Snaps 270-325
2 9 Volt Battery 23-464
1 10 Meg Ohm resistor Y/, watt .5% 271-1365
3 10 K Ohm resistor Y/, watt .5% 271-1335
1 1 K Ohm resistor Y/, watt .5% 271-1321
1 470 K resistor Y/, watt .5% 271-1354

Miscellaneous
3 feet of 22 gauge (or smaller) single conductor wire Rosin core solder

Tools

1) 25-40 Watt Soldering Iron
2) Diagonal Wire Cutters

3) Needle Nose Pliers

4) Electric or Hand Drill

5) "s2" Drill Bit
6) ‘46" Drill Bit

November/December 1983 © SYNC




R.L.S.T. Inc. ANNOUNCE

SPEECH

SYNTHESIZER
SALE

9.95
*ACT NOW: Receive

Exclusive Phrase Finder Program "'$5. VALUE FREE"
Speech Synthesis Instruction Manual *'$10. VAI.UE FREE

SALE

Send To: R.L.S.T. Inc
Dept. 11214 (Fomerly
Voicetecn)
P.O. Box 499, Ft
Hamilton Station
Brooklyn, N.Y
(212) 259-4934

HEAR THE POWER
u\‘(\‘

o9 .
¢ ﬂ/e'rroz‘

9‘-’ 11208
559 Please send me #__
Parrot(s) Speech Syn-
thesizers for my
ZX80 C ZX81 O
TS1000 at $59.95 ea. plus
$4.00 sh/hd

| will also receive an exclu-
sive phrase finder pro-

gram and a 40 page in-

HOW YOU CAN MAKE YOUR COMPUTER TALK
The PARROT newly introduced by R.I.S.T., gives the
power of speech to Timex/Sinclair Computers. This simple |
10 use plug-in speech module is capabie of generating all the
sounds in the English language. The combination of these
sounds, in the order of your choice, will generate an s(rucl;on manual, FREE
unlimited vocabulary of words, phrases, and sentences as 15 DAY MONEY BACK
well as an array of sound effects Piggy-back | GUARANTEE/C.O0.D.
expandability allows other modules (eg. memory) to be |  ORDERS ADD $1.75

CUSTOM-DESIGNED
KEYBOARD OVERLAY
A T

THE TROUBLED LOVE AFFAIR

If you Love your Sinclair ZX81/Timex 1000
computer but Hate its original membrane
keyboard, now's the time to fight back!

CUSTOM-FIT CONTACT LENS

The custom-designed CONTACT LENS
being featured by various leading National
Magazines — is made from a special non
glare, clear, soft, medium gauge plastic with
precision die-cut rectangular holes

WEDGE-SHAPED HOLES

A special wedge shape is built into every
hole to let your fingers — be it large or
small — glide smoothly over this very User
friendly CONTACT LENS and make every
Key Entry/Typing an Accurate, Easy Task

NO EYE STRAINS

All original key words and functions are see
through under the clear, non-glare material
to protect from un-necessary eye strains It
retains the famous and beautiful Sinclair
look, yet gives you its original Portability
with added Efficiency

PEEL AND STICK

It fits snugly over your existing keyboard
with no soldering and difficult wirings
hence, no mess. You simply peel and stick

YOU CAN TYPE FASTER, —
STOP MISSED KEYS, —
IMPROVE ACCURACY —

NOT AVAILABLE IN STORES

Every school, ZX Club, serious or first time
Sinclair User, even Parents will love this
CONTACT LENS.

It's available by mail order only from
WARREN IMPORTS GROUP — an Exclusive
International Markete for the LENS

MONEY BACK PLUS POSTAGE IN 30 DAYS
We want you to try it for 30 days, to see for
yourself how good the LENS is. If it's not
everything you want, just send it back for a
prompt refund we'll even pay you for the
return postage that's how sure we are!
Your risk is only the cost of an envelope. So
order with Confidence, today!

HERE'S HOW TO ORDER

To order your custom-designed CONTACT
LENS, send a Check or Money Order to the
address below. Or charge it to your
VISA/MASTER CARD (give Name, Card
No./Exp. Date there’s NO POSTAGE
AND HANDLING CHARGE! That's our
Company Policy

The CONTACT LENS $7.95

(state item // 010SY09)

And it's ready to accept you as its Master
for life!

PROS AND CONS

To be honest with you, it won't give you

|

|

|

|

|
operating with the Parrot simultaneously | PAY BY BANK CHECK

Paul Donnelly had this to say in the April issue of Syntax OR MONEY ORDER ‘

‘Documentation is professic...al..."” N.Y.S. RESIDENTS w[

WARREN IN\PORTS [{T’
group L
WARREN IMPORTS GROUP

81 Brookmill Blvd., Unit 80
Agincourt, Ont. MTW 2L5

Overall, R.1.S.T.'s Parrot is an excellent unit and per- | ADD 8%% TAX

orms up to and behond my expectations.’
SAVE $

Inquire about our complete line
f
of TALKING Software Programs IMITED TIME OFFER

exactly the kind of convenience and speed
of a professional typewriter style keyboard
But then, for so little it costs, it's second to
none. In fact, it's just a perfect match for
your Lovable computer

AT
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.. worth its weight in gold . .**** rating”
TIMEX SINCLAIR USER Aug. 1983

WINKY BOARD 2

CASSETTE-COMPUTER INTERFACE

FLOPPY DISC

' FOR &alNY MODEL
TIMEX = SINCLAIR

179
89
235
Fi
769
99
12
15
15
185
applcns. 99

HIGH PERFORMANCE floppy disc intrface
| 5" double sided double density drive
3" double density flipover disc drive
Power pak and cable for 2 drives+T/S
FULL BLOWN CPM 2.2 w/é4K RAM, 1 drive
VERY SMART Centronics intfc. w/cables
HIGH SPEED disassembler ALL 288 codes
HIGH SPEED Word Processor, Mach. Lang
Direct Video mod. for monitor display
BMC 12" GREEN screen monitors 15MHz

STD Bus intfc. for High Tech.

for your TS1000/1500,
5 ZX81/80

¢ Solve your LOADing problems

* Duplicate any TS/ZX cassette

¢ Versatile! Complete directions for
multiple uses.

* User friendly. Simply plugs into your
cassette player & computer jacks.

* Guaranteed

| BA11 interfaces add $10 for 20888 models

; We specialize in custom modification

Iﬁﬂllllﬁl R-CQ

512 385 7405

$19.95 assembled; $14.95 kit, $1 earphone, $1 P
Check, MO, MasterCard/VISA 1-814-364-1325 10am-8pm

FREE information. List of utilities on cassette available. Box 18893 Austin

TX 78768

G. RUSSELL — ELECTRONICS

RD 1 Box 539 ¢ Center Hall, PA 16828

’-------------Q

ﬁ----------------'
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Figure 1. Comp layout.

A E | e Q v Y
T =g T " T
Xtal Mic /32 C
T P 1
Op Am 10 K
p Amp
ho- 470K §
—VWWA—
10 Meg o] . — WA —
L 1 1K .o
10(%%10'( i
RG- .
1/16” holes

K
\

1) Lay out the board. Photo 1 shows
our prototype. We found this configura-
tion comfortable to hold in the palm of a
hand. Component layout is given in Fig-
ure 1 (Note: the copper pad side of the
grid board is down).

2) Drill a 7/3," hole for the DPDT
power switch at hole W-3 (W-3 are grid
board coordinates). With the /" drill
bit, enlarge the holes at positions C-13,
D-13, V-13, and W-13 to allow the bat-
tery snap leads to pass. Also with the
Y,¢" drill bit, enlarge the hole at J-30
and drill two new holes to accommodate
the 3 conductor mini lack. Make sure
the threaded portion of the jack extends
past the board edge so that the cassette

cable mini plug can be fully inserted.

3) Install the DPDT switch in the
"/32" hole with the supplied hardware.

4) Install the 3 conductor mini jack
into the proper holes. A small amount of
silicon rubber sealer (or other available
adhesive) will help to fix the jack onto
the board. Solder the jack terminal at
hole J-30 to its respective pad.

5) Solder a 14" piece of the 22 gauge
single conductor wire to each of the
crystal mike element terminals. Bend
these wires perpendicular to the element,
and insert the (-) terminal lead in hole
K-6 and (+) terminal lead in hole N-6.
Solder these wires to their respective
pads. Let the excess wire remain un-
connected temporarily.

6) Insert the 8 pin IC socket into the
board. The socket should occupy holes
K-10 through K-13 and holes N-10
through N-13. Pin 1 is located at hole N-
13; pin 8 is located at hole K-13. After
insertion, bend the leads of the socket
outward to hold it in place. Do not in-
stall the OP AMP at this time.

7) Insert resistor leads as in Table 2.
After positioning a resistor, solder the
protruding lead to its respective pad.

8) Bend the leads of the resistors to
make the required connection(s). See
Figure 2. Solder where necessary. As a
check for completeness, trace over the
schematic with high lighting pen after
each connection has been made. Photo 2
shows the prototype backside.

9) Wire the connections to the mini
jack. Connect IC socket pin 6 (hole K-
11) to the jack terminal extending
through hole J-30. This is the amplifier
output. It must be connected to the jack
terminal which makes contact with the
tip of the cassette cable plug. Connect ei-

Figure 2. Amplifier sch tic.

Xtal Mic

NC—
V+—

I~

Minijack

Offset

Dot
i.m

10K

48

200800000
0000000000
500000000000
500000000000

9

~
-

OL 0000

Photo 2. Backside of prototype.

Table 2. Resistors and |

Resistor Board Location
10K Ohm (Brn Blk Org)  J-9, N-9
10 K Ohm N-14, N-18
10 K Ohm 0-14, O-18
10 Med Ohm (Brn Blk Blu)  J-11, J-15
1 K Ohm (Brn Blk Red) 0O-12, T-12
470 K Ohm (Ye) Vio Yel) 0-11, T-11

ther of the other two jack terminals to
ground.

10) Complete the circuit by wiring the
battery and switch leads. Ground is
established by tying and soldering to-
gether the black lead of the right side
battery snap (hole V-13) with the red
lead of the left side battery snap (hole D-
13). Solder this junction to the resistor
leads extending through holes T-11 and
T-12. The ground lead of the crystal
mike (hole K-6) is also connected to this
point. With a piece of the 22 gauge wire,
connect one of the mini jack ground
terminals to the same ground junction.

11) Connect and solder the remaining
red and black battery snap leads to the
lower two switch terminals. Solder a 2"
wire to each of the two center terminals
of the switch. Taking note of the proper
wire, solder the wire which makes con-
tact through the switch with the red bat-
tery lead to IC socket pin 7 (V+).
Solder the other center switch terminal
wire to IC socket pin 4 (V-).

12) Install the op amp. The recessed
dot on top of the op amp indicates pin 1,
and should be away from the crystal
mike element (approximately lined up
with hole N-13).

13) Finally, making sure the DPDT
switch is off (lever down), clip on the
two 9 volt batteries to the battery snaps.

This completes amplifier board
assembly.
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Now from Timex...a powerful new computer:

=3 M-EX S5V INC L A

CIRCLE 64 ON READER SERVICE CARD
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Listing 1. Speech Recognition Program.

5 w @ 8 7TA §@ PRINT TRAB &; 4. CLERR FILES 275 G0TO 21@
1 REM 25 2 coev 9§ 21a8 s Sy 300 REM #%% VOICERRINT FILE ##%
QR@D.‘ COPY RETUF\” : 6;"S. DISPLARY STR 400
P AUSE AN ’ In 4@s “ENTER STRING
«.-CI:UBE s@ TO B
s GOSU oo b
= & 41
NOLN LECT 41 “ENTER FILE P
ITRAB _OR RNDTAM 85 05T
R 'ﬁ' ; S 72 i3
AINKEY % U 28 42 % N
2 um:,_oT FOR GOSUE T+ ln}; -}\o FPRESS ENTER
- y k "3~ Q
: 202 4
2es 4
21@
215
220
pas
23e
22 235 sLou
e 24@ IF INKEY$="" THEN GOTO 248
32 245 FAST
35 : 1. ”HILEE:T*F- 25@ LET B$=INKEYS$ =)
DISPLAY 265 IF B%="N" THEN GOTO 29 S 0¥ /N
42 PRINT TAB &;"2. UOICEPRINT 26@ IF Bs$="Y" THEN r"\'.‘T'\ 208 P
FIL = . 265 IF B$="S" AND K- 719 S@S INPUT Bs
45 PRINT TRB © : SMIT T LET K=K+1 S12 IF B%="Y" THEN GOTO 40@
pedearn il TR, REE S 27@ IF Bs= AND K IF B% THEN GOTO 20
LET K=K-1 Z0TO S

w/trigger

&cursor

d. High Resolution Pr m@ Plotter
16K RAM. ZX or TS2040 printer &

DUAL TRACE ‘SCOPE’

155,000 samples ¢

rks with ZX81/TS

our Analog Interface E

FREQUENCY ANALYSIS— ‘FFT.
Fast Fourler Transform on EPROM.

4K f/ £LOU de of mx~;“‘«r:}‘ & phase
calculate n ne se s N be use d as a subr
with the ‘SCOPE \:.L"dy 'reque ncies up to

2716's or one 2764 & docs

ANALOG INTE RFACE BOARD

capability which is unmatched by anythi
fer demonstrates

assette tape & manua $35

nly a few of the high quality applications whic

= %
(omputer { ontinuum
301 Sixteenth Avenue

San Francisco, CA 94118 (415) 752-6294

ng else in its price range. The software we now
h are now possible H ‘

BUFFERED BUSS-
DEVELOPEMENT BOARD
KIT.....$65.

Application Book

Gold plated ribbon cabl

Bare Board $35.

build to your specs

CONNECTORS

peripherals. Assembly w/8" cable $18.
$1 0 We can add more connectors to

”d”"”) D/A. High Speed 1.6 micro “
ygram. Many Jumper &
es w wch allow easy
S Apple
Manual w/software. You must | \
>preciate this board $195. —
EPROM BOARD containing ‘SCOPE' & ‘FFT at 8K 1
Basic part of the ram is transferred ) RAM [ |
* onsists of fou s on the 'Hunter’ board with i
piggyback ¢ ectors
EPROMS $100.
ANALOG INTERFACE with EPROM
Board attached with all software above $275.
Box and ribbon cable mount for Analog Board $30. 1
HIGH RESOLUTION PRINTER PROGRAM.
Graphics, data acquisition, averaging, & scal ng routines ! H
Graticule optional. Can t d with thout Analog
Board. The graphs on the right are of heartbeats captured | {
with this r an electrocardiograph, and the |
hardware p ) 4 i
Cassette tape & manual Terrific value $35. i | i |
?#\ -" { i
When our Analog Board and new soft ware are coupled with the Timex computer & printer we ke =t Vel _,,,,,._v-"' -, e ,
instrumentation & 1 !

mag ’ ’

Cure crash
problems.
e connectors for RAM or

UHF MODULATOR $15.

Switch to ch 33 to remove TV interference
Solder on computer's circuit board in place of
the VHF unit

BUSINESS/FILE
MANAGEMENT PROGRAM

the assembly or
An electronic file cabinet w/sorting.
editing & printerformat commands
Poweful & easy to use

Ideal of mailing lists

still

only s1 0

but, as with all of our products, :
worth much more

TERMS

please add a minimum of $3 on ANY order. California residents
please add 6% fax To order send check ¢
CO.D

applications.

FREE CATALOG

.
Explaining our products and ‘
)r money order or call for i

Write or call (415) 752-6294
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S ) NEW! \
_—_,»*” LOWER PRICES
<%~ LONGER LENGTHS

DATA TRAC / C-06, C-12, C-24

From the leading supplier of Computer
Grade Cassettes, new, longer length C-12's
(6 minutes per side) provide the extra few
feet needed for some 16K programs.

CASSETTES.
DISKETT

Premium 5-screw shell with leader
@ — BASF tape

Internationally acclaimed.
Thousands of repeat users.

@ Error Free o Money back Guarantee

C-06 | C-12 | C-24 |HARD BOX
1 Dozen| 7.00 7.50 9.00| 2.50
2 Dozen[13.00 | 14.00 | 17.00| 4.00

Shipping $17. 500 add 4¢
500 Boxes 13¢ ea. » shipping $10.500

* 500 C-12's—38¢ each . wiaveis

TRACTOR FEED e DIE-CUT
BLANK CASSETTE LABELS

$3.00/100 $20.00/1000

CASSETTE
STORAGE CADDY

Holds 12 cassenies w/0 boxes
Includes edge labels 7
and Index card 3295

BASF QUALIMETRIC

FLEXI-DISC [==
\\| 5%" SSDD, Soft Sect. [ Q.
/) Lifetime warranty! ]

$26.95/10 $120.00/50 $215.00/100

MICRO CASSETTES

in convenient short lengths
MC-10 | MC-20 | MC-30
1 Doz | 1650 18.00 19.00 |
2 Doz | 3250 34 50 36.00

Same superior tape in

:fn'lsl g;:‘:’o; > @) premium shell with
micfo drives leaders. Includes box.

SHIPPING/HANDLING $3.50
Any quantity (except 500 special)

NOTE: Outside 48 Contin. States shipping
$3.50 PLUS $1 per caddy: per dozen cas-
settes: per dozen boxes: per 10 discs.

In Cont. U.S. shipments are by UPS
unless Parcel Post requested.

California residents add Sales Tax

WRITE FOR FREE BROCHURE
ASK FOR QUANTITY DISCOUNTS

for IMMEDIATE SHIPMENT

YORR 10" Computerware
9525 Vassar Ave. #S Chatsworth, CA 91311
CIRCLE 61 ON READER SERVICE CARD




WANT TO BUILD YOUR TIMEX/SINCLAIR INTO A REAL COMPUTER?

STATEMENT: The BASICARE MICROSYSTEM is a group of modules which allow you to begin with
the least expensive computer available (TS1000) and build a powerful, flexible SYSTEM with exactly
the capabilities you need. THIS IS NOT A SIMPLE MEMORY ADDON! By using the PERSONA module
(see below) you provide an interface which permits use of additional memory (to 1 Megabyte or more),
ROM capsules, printers, a variety of input/output configurations, defineable character capability, A/D
or D/A and 16 bit processor (8088). In addition, it will soon be possible to add modules for RS232,
floppy disk or high speed tape. Each module measures 7.3 "x3.4 "x.8". The modules stack on one another.
Sinclair Users Network calls it ‘“The ultimate in hardware expansion systems”’.
A HEAVY DUTY POWER SUPPLY SHOULD BE USED WITH 3 OR MORE MODULES

PERSONA — Connects to the rear of
the computer with a flexible cable and
acts as the interface for the other
modules. This module, and the others
which stack on it, is exceptionally at-
tractive. Neither drawings or photos do
the system justice. It buffers all the
computer’s signals via the ribbon
cable. It then talks to the other
modules through a 64 pin ORGANIC
BUS. Other modules respond when
PERSONA sends their individual
SLOT signals along the bus.

QIO Ml cniicsinsinimmonsisis $59.95

MINIMAP — A mapping device which
can expand address space to as much
as 1 megabyte. When used with RAM
64 (from 1 to 16 RAM 64s) space is or-
ganized into vertical 64K pages. These
pages are divided into SEGMENTS
labeled: ROM, TOOL, FILE A,
DATA, PATH, SLOT, FILE B.

0000

ROM (8K)  Computer BASIC interpreter
and operating system.

TOOL  (8K)  Machine coded routines or
data storage.

4000

FILEA (16K) Normal residence of BASIC
programs.

DATA (8K)  Used for extra dats space or
storing long BASIC programs.

ADOY | pATH  (4K)  Not presently used.

B0OO | ¢ o (4X)  Usad in conjunction with

other peripherals.

FILEB  (16K) Used for dislay but can be
ued for BASIC if no display
is used.

It is possible to have many BASIC pro-
grams, and several TOOL and DATA
SEGMENTS, distributed among dif-
ferent PAGEs. The SEGMENTS may
be ‘““slid”” relative to one another so
that BASIC programs can use TOOL
and DATA from a different page or so
many BASIC programs can be simul-
taneously resident in different PAGEs.

EXAMPLES
ROM ROM
TOOL 1 ToOL 3
FILE A3 FILE A2
DATA 1 DATA 3
PATH PATH
sLoT sLot
FILE 83 FILE B2

It is possible to instantly switch be-
tween these different programs. The
output of one program can also be
used as the input of another program.
RAM 08 and DROM can be used in
TOOL and DATA positions and
TOOLKIT in a TOOL SEGMENT. If
you have a RAM 16 it could be used
for FILE A while RAM 64 could fill
four pages of FILE A or B.

RAM 16 — Sits on top of PERSONA
to add 16K of RAM....cceeee $49.95

RAM 64 — 64K arranged as four
blocks of 16K all of which can be used
simultaneously under the control of
MINIMAP. On-baord address decod-
ing allows simultaneous use of many
RAMs in conjunction with the MINI-
MAP.... ...$139.95

RAM 08 — A low cost memory expan-
dable from 2K to 8K. Located in an ad-
dress space not used by BASIC, either
2000 to 4000 or 8000 to A000. Ideal for
data or machine coded routines shared
by several programs. More useful than

you might eXPeCt...cccesssccesssaess $39.95
2K Ram plug in chips for Ram 08.
$11.95

TOOLKIT — Can use up to four 2K
EPROMSs. Address space is located
after the on-board ROM. This allows
the calling of TOOLKIT-held routines
using the USR function. Several
TOOLKIT modules can be used under
MINIMAP control as they are indi-

LINK a—

8 channel

AtoD
$64.95

DROM — Memory storage with its own
rechargable battery to provide non-
volatile memory. Expandable from 2K
to 8K. Individual 2K blocks can be pro-
tected against accidental overwriting.
$69.95

2K add ons for DROM.......... $13.95

USERFONT — User definable char-
acters for use with DROM and
TOOLKIT. User can define a set of
128 display characters dynamically
under program control, when used
with DROM or RAM 08. Also
available in TOOLKIT where the alter-
native characters are stored in an
EPROM. USERFONT is ordered in
conjunction with the module it will be

PERICON a — 24 lines of Program-
mable 1/0. 3-8 bit ports. Uses Intel
8255-A. Up to 4 PERICON a can be
used. $49.95

PERICON b — 24 buffered lines of
heavy duty OUTPUT. Each can sink
40mA from 15V supply. 4 can be used.
$55.95

PERICON ¢ — Centronics printer
interface. ....

vidually enabled/disabled. used with. CENTRONICS CABLE........... $19.95
020007 Moy $44.95 iy v D SIS R $15.95
MEMOTECH SPECIALS i

LIST OUR

Memopak RAM - 16K $ 49.95 § 46.95
32K $ 9995 § 94.95

64K $149.95 $145.95

Memopak Hi Res Graphics $ 9995 § 96.95
$ 4995 § 46.95

Memopak Assembler
Memocalc $ 4095 § 46.95
Memopak Centronics Interface $ 74.95 § 71.95

LIST OUR

Centronics printer cable $ 19.95 § 19.95

GP100A Printer Package $399.00 $389.00
Includes interface and cable - shipping $10.00

GP250X Printer Package $449.00 $438.00
Includes interface and cable - shipping $10.00

Memopak RS232 $ 99.95 § 96.95

Mamotext $ 49.95 § 46.95

THURNAL ELECTRONICS

Modular system. All units are cased and plug together. No wiring, soldering or
modifications needed. Can be used with RAM packs, printers, etc. These are very
well built units with wide application for control or education.

/O PORT — 42 "Wx3%: "Lx1% "H. Fits between computer and RAM pack (if
used). Used to connect controls, sound and music generators, printers, floppy
discs, light pens, data transmission, etc. 16 fully programmable input/output lines
which are divided into two 8 line ports. Supports full handshaking for data
transfer, interrupt facilities and subtle bi-directional & control modes. All out-

puts T.T.L. compatible

$34.00

MOTHERBOARD — 3% "Wx6% "Lx% "H. Plugs on the 1/0 port. Used for multi-

ple add-ons. Can handle up to 16 lines.

$30.00

4 CHANNEL RELAY BOX — 3% "Wx2% "Lx1%: "H. Plugs into output port of I/0
or motherboard. Allows programmable switching of loads to 1.5A, 240VAC or

3A, 110VAC/24VDC. 4 single pole contact relays

TRANSISTOR DRIVERS*

$27.00
$18.00

8 WAY SWITCH UNIT

$24.00

8 WAY INDICATOR UNIT*

$24.00

8 WAY A/D CONVERTER

$45.75

*Requires 9V power source.

LOAD/SAVE 16K in only 29 seconds.
No modifications required.
$37.95

INVERSE VIDEO MODULE
Solders inside case.
$15.00

REPEAT KEY MODULE
Solders inside case.
$15.00

ZX AD — Assembler/Debugger
$20.00

ZXIS - Disassembler ..$20.00

POWER SUPPLY — 9V with ON/OFF
switch. More powerful and cooler run-
ning than the standard power supply.
$23.95

SWITCHED OUTLET BOX — One
outlet is offset and switched for your
power pack. The other three outlets are
left live. No more plugging and
unplugging or turning off everything
when you want to turn the computer
OD AN OFE i cisusiiesizpsitassitoriposs $19.95

Z-EXCHEQUER — The Klutz-Proof Banking Program. Whether you are an
expert or just getting started this program will work for you. This is the best
documented, easy to use, banking program you’ll find. All you need to know
is how to load a tape into your machine and follow SIMPLE instructions. Do
deposits, checks, charges, debits, automatic teller transactions, fees and so on.
Has a complete reconciliation routine. There are 26 categories for classifying
checks and deposits. These are easily changed, if desired. Simple PRINT com-

mand for hard copy. Complete program listing included

$20.00

We will replace any defective
products. All payments in
U.S. dollars. Add $2.00 for
4th class or $3.50 for 1st class
shipping or to Hawaii, Alaska
or Canada (except printers).
VISA & MASTERCARD add
3%.

Washington residents add
7.8% tax.

Catalog $1.00 (Refundable).

: QichaUz Cance e P.O.BOX 2288 ¢ REDMOND, WA 98052

-



HARDWARE

Sinclair ‘Place Joxsmor

P.O. BOX 2288 A"O\":Sk th'e tlls: O'thz
REDMOND, WA 98052 e e

permit use of joysticks
with TIMEX/SINCLAIR
programs. (Joysticks not
included). $39

MEMORY EXPANSION
2% "Hx6%2"Wx1"D. Internal
or external versions. Specify
which on your order.) Free
shipping when ordered with
keyboard. Gold plated con-
nectors piggybacked so they
can be used with other peri-
pherals or RAM packs. Inter-
nal version is uncased.
16K - $ 54; 32K - $88;
64K - $126

QS SOUND GENERATOR (Cased)

Uses the AY-3-8910 chip with 16 internal records,
3 independent tone generators, plus a fourth for
noise, and a fifth for enveloping generator with
variable amplitude. Has an LED to show when
it is working. Also has volume potentio-
meter and amplifier outlet. $58

RIBBON CONNECTOR
Fits betweeen RAM and
computer. $19.95

CENTRONICS INTERFACE
CENTRONICS CABLE $19.95

FLOPPY DISK and INTERFACE

Uses 5% " Disks. 16K program loads in
less than 20 seconds. Single sided,
single density. 43K bytes formatted. The
interface controls 1 disk. Compatible
with Shugart SA100. INTERFACE - $96;
DISK DRIVE - $350; BOTH FOR $430

KEYBOARD -
15" x11 " x2%.
Sculptured keys,
built-in on/off
switch, comput-
er fits inside. No
cutting, drilling,
soldering or
pasting required.

Memory can plug on the back or on the internal connector. $89.75

Qs
PROGRAMMABLE
CHARACTER
GENERATOR

31 "Wx5% "Hx1%"D
Allows up to 128 new
characters or sym
bols. Switch betweer
normal characters
and yours. 8x8 do
pattern. $5¢

VISA and MASTERCARD Add 3%. Washington Residents Add 7.8% Tax.




Listing 2. Machine code load

FRST

LET K=165z2@

1S PRINT AT 19,1@;K
2@ INPUT I

25 POKE K, I

3@ LET K=K+1

25 GO0TO 1S

pa
S

Listing 3. Basic routine for MC dump.

LET K=16522

LLS

FOR I=0 TO 19

PRINT PEEK (I+K! ,PEEK {(I+K+

NEXT I
INPUT J
LET K=K+4Q
07O S5

L

20

000 ~J~g = mencnen

NSNS

Speech Recognition Program

Listing 1 provides the speech recog-
nition Basic program. Line 1 is a REM
statement which contains the machine
code routines. Once entered, Line 1
must never be edited. Doing so may un-
intentionally alter the machine code
routines. Enter the program as follows.
Remember, SAVE frequently.

1) Type a REM statement containing
270 spaces. Although this statement
does not have to be numbered Line 1, it
must be the first statement in the
program.

2) Enter Listing 2.

3) RUN this program. From Table 3
INPUT the appropriate decimal entry
for the displayed address. For example,
the entry for 16520 is 33, for 16566 is
200. After typing each entry, press EN-
TER. Continue until all entries have
been made. To exit the program, input a
non-numeric character (such as W). The
program will abort, giving an error code.

4) Check your work by typing the
following line (without a line number)

PRINT USR 16758

Press ENTER. If the result displayed is
64, skip step 5 and proceed with step 6.

5) If you did not get 64 in step 4, you
must find the error in the machine code.
Listing 3 gives a Basic routine which
dumps forty sequential bytes of memory
in decimal format, starting with the byte

at address 16520. The data is displayed
in two columns reading down without
the addresses. The second column starts
at an address which is 20 locations
higher than the beginning of the first.
The next 40 bytes can be examined by
inputting any number and pressing EN-
TER. You must keep track of the num-
ber of screens which have been displayed
(the first screen starts at 16520, the sec-
ond at 16560, the third at 16600, etc.).
When an error is found, determine the
address of the error and abort the pro-
gram by entering a non-numeric charac-
ter. Then POKE the correct value into
this location. Repeat step 4.

6) With the machine code implanted
in the first REM statement, enter lines 5
through 1200 of Listing 1. This will
overwrite Listing 2 which is not needed
any more.

7) SAVE at least one copy on tape.

8) The program can now be RUN.

Program Operation

Before RUNning the program, con-
nect the amplifier board to the ear input
of the computer. Remove the plug from
the ear jack of the tape recorder and
place it into the amplifier board jack.
For convenience, you may also want to
disconnect the mic cable from the re-
corder. The amplifier power switch can
now be turned on.

RUN the program. The screen should

appear as shown below:
MENU

. VOICEPRINT DISPLAY

. VOICEPRINT FILE

. RECOGNITION

. CLEARFILES

. DISPLAY STRINGFILE

L OTOP

OO EWN -

INPUT SELECT ION
Any selection can be made at any time
by entering only the corresponding com-
mand number. However, we will discuss
the commands in the numbered order.

Voiceprint Display

Option 1 provides a pseudo frequency
spectrum of any vocalized word or
sound. After selection, a machine code
routine is entered which monitors the
ear input. Since this routine is designed
to wait indefinitely for an input signal (a
sound), the time between command
selection and the actual signal input is
not critical.

The routine samples the input 255
times or until a pause (silence) of at least
0.75 seconds is detected. The acquired
data is then manipulated to form the
histogram.

The histogram consists of 255 individ-
ual frequency channels, although only
64 can be displayed at one time. The left
and right arrow keys (5 and 8, respec-
tively, without shifting) permit other
channels to be observed by shifting the
display. The histogram is plotted highest
to lowest frequency going from left to
right. The y axis is the number of occur-
rences of a particular frequency (or
channel). In this manner, a voice print is
created. Data similar to that displayed in
the histogram makes the rest of the pro-
gram work. Typical voice prints for the

YOUR DESTINY TO SUCCEED

USA

Your destiny is to make it to the top in today’s competitive business environment !
COMPUTER WARE PUBLISHING’S unique program Make It To The Top blends personality

inventory testing with behavior modification training to help vou meet vour destiny.
There are 6 personality inventory scales and the tests are different each time.
You get a personal analysis of your success personality. Includes behavior modification exercises.
Designed for the SINCLAIR ZX81 and TIMEX SINCLAIR 1000. Requires 16 K.
Make It To The Top: send cheque or money order for $19.95 to:

Computer Ware “Publishing

234 Fifth Avenue, Third Floor, New-York, NY 10001

Postage and handling are included

Computer Ware Publishing software products are guaranteed.

92 Ruskin St., Otlawa, Onlario K1Y 4B2

Canada

CIRCLE 12 ON READER SERVICE CARD




COMMODORE 64
SOFTWARE

Ski thru” Marine Maniacs,
G&Ts, Regattas but
beware the Great White
Hungry!!

FREE UNIVERSE
WITH EVERY TAPE’

*OFFER SUBJECT TO AVAILABILITY

COMMODORE 64
SOFTWARE

A fully animated arcade
game with Loveable
Turtles, Cuddly Graphics
and more Cuteness than

you'll find in any other

AQUAPLANE is an

Commodore 64 game! A

unbelievable original
Arcade Game.

game for the young at
heart and people who
have tired of alien

bashing
DASHHRG-

COMMODORE 64
SOFTWARE

x

COMMODORE 64
SOFTWARE

The Colorful King has Electron Range.

lost his mind and along
with it the Crown Jewels!
Now whosoever can find

the Jewels shall be
proclaimed King.
Can you?

RING OF PDWER isa
sophisticated adventure
with a GRAPHICS or
TEXT option.

Part Man, Part Superman
~ the QUINTIC WARRIOR
stands along against the
sinister Crabmen and a
Domed City gone mad in
the distant future.
Are you warrior enough
to stand by his side in this
MEGA- Arcade Game.

" Send for Advanced Information
on our new Timex-Sinclair and

Attacking raiders scream — N

your side, you return their

VIC20 SOFTWARE

out of the sky at you, you P, 15
check your radar as an o i
Suddenly attacking

explosion blossoms at
Colony Fighters leap at
me, | dive into their midst
firing and still bombing
the ground installations
below, the sound of
explosions rumbles away
over-the landscape. ..
TORNADO runs on an
unexpanded VIC20 +
Joystick.

fire sending one of the
attackers plummetting,
the fuel gauge flashes a
low fuel warning. ..
SKYHAWK runs in 3K or
8K with a Joystick.

QUICKSILVA INC.

426 West Nakoma

San Antonio, TX 78216

Tel: (512) 340 3684
CIRCLE 34 ON READER SERVICE CARD

GAME
IORBS

OF BRITAIN

Please send me a free color catalog

| currently own or plan to buy a computer
| enclose a stamped, self-addresse envelope

Name

No/Street

City

State

Zip




EDUCATIONAL AIDES

“The only ones you'll ever need.”

U-QuIZ-U

Quizzes you on any information
you enter.

Determines problem areas,

and more.

Equation Solver
Displays each step in the

Works on any level, also solves
unknowns.

Send $8.95 per. program to:

Robert Martin
15950 Robson Court
Fountain Valley, Ca. 92708

periodically repeats those questions,

solution of mathematical equations.

— Figure 3. Histogram of “six".

f
=

i J

_— Figure 4. Histogram of “four”.

¥

DON T RETURN
TO

COLLEGE!

WITHOUT TAKING MOPSY WITH YOL

MOPSY (Matrix Operations Programming System), is
a computer program for college s » Profes-
sionals and scientists, developed for use in
personal computers.

MOPSY performs Standard Matrix Operations: adds,
subtracts, multiplies, transposes, im s, cal-
culates determinants, scalar multiplies and
stacks matrices, in addition, of course to 1/0
and editing.

A non standard operation is also provided, for
the solution of advanced statistics and tough
non linear proplems.

You get cassette with program recorded twice,
User's Manual describing options and Applicatior
Manual describing solution of linear simultane-
ous equations, polynomial interpolations, best
fit of curves with linear regression as a parti-
cular case, advanced statistics, nume
gration, electric circuit analysis
sis, hydraulic network analysis, a
tion and harvesting studies and more.

To order, specify computer (TIMEX-SINCLAIR 16K
or COMMODORE 64), send $25 Check or M.0. to
MOPSY
P.O. Box 196
Glen Oaks, N.Y. 11004

N.Y. reisdents add 8.25 % sales tax.

"HAVING LOADING
PROBLEMS ? SERIOUS PROGRAMMERS

“MUST-HAVE*“ UTILITIES
For ZX-81 and T/S 1000 Computers

FILE*SYS

-
gu

words “six”* and “four” are illustrated in
Figures 3 and 4. Major differences in the
voice prints of the two words are readily
apparent. Due to the limited amount of
data which is acquired, the system is
best suited to single syllable words. Hgy{nﬁ«g‘; Sgueenion cotigavisdntel 340

After making sure the amplifier board LOGICH (orovides true-iopio funsiions) 5s
is connected and turned on, bring the AND, OR, XOR, NOR, NAND, NOT g
microphone approximately two to three S e
inches away from your mouth. Type 1 On tape n
for the command selection and press
ENTER. The screen should go blank.
Now say a word naturally, but firmly.
The screen should immediately appear
R with a voice print histogram and the
query “AGAIN? (Y/N)”. If nothing ap- 5N i
pears, gently tap the microphone. An al-
most blank histogram should appear. If
still no response, remove the plug from
the amplifier board and insert it into the
cassette player ear jack. Then play a pre-
viously recorded tape (program, music,
voice, etc.) at maximum volume setting.
If a histogram does not appear, the am-
plifier board has a problem. Recheck
your work; look for solder bridges and
“cold” solder joints.

In response to “AGAIN? (Y/N)” en-

\d

(fast, flexible, rellable) $10

$15

FILE*VARS (requires FILE:SYS o -BASIC) g 5
Save/Restore Strings & Arrays

BAS'C'OLAY (permits full use of 84K RAM) $10
Overlay/Copy BASIC Segments

COPY *  (dupkates protected tapes) $10
_Copy Standard Cassette Tapes

E E
1-800-227-3800

ASK FOR OPERATOR 225

S
PO BOX 12309 DEPT
Y (206) Z%BYTE

uuonwmm ux.nmrom'non
FYYYYYYYYYYYYYYS Y

machine

Check or MO delivers now
SASE for info.

S|nus Ware

6 Turning Mill Road, Lexington, MA 02173

PLAY COMPUBALL
New for ZX81/TS1000
16K BASEBALL

Name your own teams. Use any names you
choose. Pit your own team against any op-
posing team you want.

Continuous and complete display, play by
play report of score, inning, balls, strikes,
outs, men on base, runs scored.

ZX PRO/FILE

A machine language information storage
and retrieval tool for 16-64K.

Multi-word search capability
Instant file access

Ordered displays

Definable printer functions
Totally flexible file size

59 page tutorial manual
Newsletter updates

Batting—hold or swing option,
base stealing option.
Pitching—fast balls, curves, sliders,

* % % % % ¥ ¥

slow balls. ter Y to input and display another voice THE MOST ADVANCED
Make your own leagues. print or N to return to the main menu. FILE MANAGER YOU CAN
Hold your own playoffs, World Serles. Try different words and sounds. Pure GET FOR THE TIMEX

Cassette= .k~ [ o ioEaa 9k 37:95

R tones, such as a crisp whistle, produce
N.Y. State residents add 7% sales tax

sharp histograms. Noisy phonemes, e.g.,
the “f’ in four, produce a broader fre-
quency spectrum.

After experimenting a while, you may
have noticed the lack of data in the

Ask for free specifications or send $16.95
for cassette and manual to:

THOMAS B. WOODS

P.O. Box 64, Jefferson, NH 03583
Phone: (603) 586-7734
Visa, Mastercard welcome

Send check or money order to:
COMPUBALL
P.O. Box 122
Vestal, NY 13850

lower frequency channels. In fact, it is
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rare to find data below the 64th channel
(where the 1st channel represents the
highest frequency). This is due to the
filtering characteristics of the comput-
er’s ear input circuitry. Essentially, the
circuit performs as a high pass filter
which significantly attenuates low fre-
quency signals (below approximately
300 Hz). It is not surprising then that
the lower range of the histogram appears
blank. We employ this knowledge fur-
ther by using only the first 64 channels
for voiceprint file creation and recog-
nition. This significantly saves both
processing time and memory.

Voiceprint File.

Option 2 asks you to type in the word
(up to 10 letters long) that you wish to
have recognized.

Then a file position is requested for
storing the string. There are ten file po-
sitions, each one corresponding to a
word (or sound). Any string and voice
print file entry may be replaced at any
time, with no effect on the others.

After you enter a file position (1
through 10), the program waits for you
to situate the microphone comfortably,
preferably so that you can see the screen.
Pressing ENTER continues the
program.

When the screen goes blank, pro-
nounce the word which was input as a
string. The screen displays a 1 and goes
blank. Say the word again. The screen
responds with a 2, and goes blank. Con-
tinue this repetition of the word for a to-
tal of eight times. Do not begin
pronouncing the word until the screen
goes blank. After the eighth entry,
“AGAIN? (Y/N)” will appear. Entering
Y permits you to create another string
and voiceprint file entry, N returns you
to the main menu.

The reason for repetition is to create
an “‘average” voice print for a particular
word (or sound). You are actually
“teaching” the computer to recognize a
word or phrase. This significantly en-
hances the recognition ability of the sys-
tem, but it also makes the recognition
dependent upon the speaker and, as I
somewhat embarrassingly discovered,
room acoustics. So do not attempt to
demonstrate the system to your users
group (which may meet in a large class-
room) with a set of voice prints you
made in your paneled and carpeted den.
Rather, make a set of voice prints in the
location where the demonstration is to
be made.

Recognition

Immediately after you input 3 for the
recognition command, the program
waits for voice input. This is indicated
by a blank screen. Upon sensing an in-
put, voice prints are compared and the
string corresponding to the ‘best”
matching voice print is displayed. This
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display appears for a period of time
determined by the PAUSE statement in
line 625. After this PAUSE another
voice (sound) input is awaited.

To exit the recognition routine, press
any key (except BREAK). The program
will return to the main menu.

Clear Files

Option 4 clears all entries in both the
voice print and string files.

Display String File

Option 5 displays the string file. This
provides assistance in locating parti-
cular file entries before replacement or
reentry.

Stop

Option 6 is self explanatory.

General Comments

As to be expected, the more dissimilar
sounding the words to be recognized, the
more accurate the system is in selecting
the correct word. In other words, hom-
onyms are out. This is a problem for a
language such as Basic where the com-
mands “for” and “four” and “to” and
“two” are frequently encountered. Con-
text becomes important in these cases.

The DIM statement in line 10 serves
no other purpose other than moving E-
LINE beyond the area where voice print
files are created and stored. This permits
a SAVE command to save existing voice
print files on tape. To SAVE the voice
print files, change line 10 to:

10DIMC(1412)

then RUN the program. Voice print files
will now be SAVEd with the program.
After LOADing a program which con-
tains voice prints, start with a GOTO 20
command. The RUN command will first
clear the variable area, which includes
the voice prints.

A Few Last Words

After experimenting for a while, you
may wonder how the program works. A
complete assembly listing along with a
detailed explanation of each machine
code routine and a commercially re-
produced tape of the speech recognition
program are available from G. Russell
Electronics.

I hope this article will stimulate you
into making the simple amplifier and
trying the program. A project like this
can open your eyes as well as your
computer’s ears. "

G. Russell Electronics, RD 1, Box 539,
Center Hall, PA 16828, (814) 364-1325,
has available the documentation and pro-
gram cassette for $9.95; the amplifier kit
with the documentation and program
cassette for 829.95; the amplifier assem-
bled with the documentation and pro-
gram cassette for $34.95; the bare silk
screened circuit board for $4.95. All or-
ders postpaid; MC/Visa accepted.

TS 1000 TS 2000
T Ak

THE
SOURCE
FOR YOUR
SOFTWARE NEEDS
A Ak

BUSINESS AND HOME MANAGEMENT

e HOME FINANCE MANAGER .. 14.95
SICHECKSTUB v . ot 14.95
e ADDRESS-A-FILE ............ 14.95
e TEXTWORKER .............. 18.95
EDUCATION
* SINCBASIC
e e R I 12.95
Al s s s S e 12.95
PatiilE e S e 12.95
Complete ............... 34.95
e SPELLER BEE
Elementary ................. 9.95
JURIOET S AL Sl s e 9.95
Braduale s o ot 9.95
ENTERTAINMENT
e BANKRAID ................... 9.95
e PLAY THE SLOT MACHINE ....9.95
e IKGAMESTAPE .............. 9.95
* ADVENTURES (write for catalog)
PERIPHERALS
* MEMOTECH EXPANSION
B sl R Y S 8 49.95
e R e 99.95
R b et i R 149.95
HBG e s 99.95
e« MEMOCALC ................. 49.95
S MEMOTEXT o5 s 49.95
* MEMOPAK ASSEMBLER ..... 49.95

Plus full line of printers, keyboard,
interfaces, etc.
L B R e e U 37.95
e CENTECH 5%" Floppy Disks—Exceed
ANSI Requirements
Colored disks for easy reference

Individual .......... 495 595
Rainbow Pak (10) ..39.95 49.95
Color Pak (10) ..... 39.95 49.95
Business Pak (10) ..39.95 49.95
***HOLIDAY SPECIAL***
Single Sided Double Sided

Mention this ad and get 10% discount on
order plus FREE message/bulletin board
program plus become eligible for drawing
Feb. 1, 1984 for new TS/2000 MICRO-
COMPUTER with $100 worth of free
software! Ask for details. Check or money
order to:

SOURCEWARE, INC.
P.O. Box 1579,
Dept. 52
Vernal, Utah 84078
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Speech Synthesizers raul ponnelly

Your ZX/TS computer can talk to
you, with the help of a “Speech Syn-
thesizer” system. Speech or voice syn-
thesis systems are combinations of
hardware and software which, when tied
in with your computer, can put electron-
ically generated sounds and noises
together into intelligible words and
phrases. There are currently at least 16
semiconductor houses producing special
LSI (Large Scale Integration) chips
which can talk (see the March 1983
Electronic Products).

Voice Synthesis Techniques

These chips can all be computer con-
trolled, and most use one of five prin-
cipal synthesis techniques: Linear
Predictive Coding, Allophone Synthesis,
Pulse Code Modulation (PCM), Time
Domain Synthesis, and PARCOR. The
first two methods are the most popular
and perhaps the easiest to obtain for
your ZX/TS machine and will be the fo-
cus of this article.

Early attempts at recreating speech
centered around digitally encoding ac-
tual spoken words. The problem with
such methods was that prodigious
amounts of memory (as much as IM
bit/word) were required for a micro-
processor to speak in real time.

The PCM technique digitizes and
compresses speech to the point where
perhaps only 20 to 70 thousand bits are
required for one second of speech. This
is still a rather large requirement for a
microcomputer. In addition, the entire
vocabulary, just as it will be spoken,
must be stored in memory (usually
ROM) somewhere.

Paul Donnelly, 10 Idle Day Dr., Centerport, NY 11721
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A synthesized voice can warn of problems,
give a friendly response to a learner,
open the world to the handicapped.

LPC uses an electronic model of the
human vocal tract to produce sounds. In
LPC, just as with PCM, the words we
want the computer to say must be stored
in ROM. In LPC, however, instead of a
compressed duplicate of actual human
speech being stored in ROM, only the
parameters for producing the sounds are
kept.

These parameters tell the “electronic
mouth” when to perform the electronic
analogue of exhaling fully, vibrating vo-
cal cords, placing the tip of its tongue
against the back of its teeth, etc. Straight
LPC requires that the desired word be
spoken by a human, into a special com-
puter controlled filtering system and
then stored in a ROM. Memory require-
ments are less than PCM, but so is
speech quality. Straight LPC for your
ZX/TS is perhaps best illustrated by the
TI Speak and Spell interface article in
Computers and Electronics, February
1983. TI's TMS 5220 chip works well
with Z80 processors and can be used, for
example, with their VM 71003 ROM
chip to create a “talking clock” (see Ra-
dio-Electronics, May and July 1983).

“Phoneme” or “Allophone” synthesi-
zers start with as few as 64 basic sounds
(the phonemes) or their variants (the
allophones) which can be used to make
up most of the words of a spoken lan-
guage. These use a number of tech-
niques, including LPC, to concatenate
these fundamental sounds into words. In

this case, there is virtually no off chip
ROM requirement, as simple 8 bit codes
representing the phonemes can be stored
in the RAM of your computer and fed
through the synthesizer one at a time.
Speech quality is often not as high as
ROM word based LPC or PCM, due to
the limited number of phonemes or ways
of combining them. The General In-
strument/Voicetech units mentioned in
Radio-Electronics, March 1983, and
used in the R.I.S.T. Parrot, and Votrax’s
SC-01 chips are of the LPC allophone
type. G.I. also makes ROM-based LPC
chips (SPO 250) (see Radio-Electronics,
June 1983, on talking computer games).

Synthesizer Chips

The synthesizer chips themselves have
been dropping in price faster than the
TS1000 in recent months, with chips
which used to sell for up to $100 now
going to OEM’s for less than $10 and in
some cases less than $5.

Complete synthesizer units consisting
of the synthesizer itself, operating sys-
tem, and ROM (if required) can now be
purchased for from $30 (Cheaptalk) to
$100 (Digitalker). Most of these can be
easily interfaced with a ZX/TS through
a Z80 PIO or other peripheral interface.

Uses of Speech Synthesis

What can you use speech synthesis
for? In a security system, a synthesized
voice can warn you of impending prob-
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lems verbally. Other annunciator uses
include overtemperature, hi-water level,
“lights on,” etc. All of these can warn
you of situations requiring your atten-
tion. In education uses, a voiced re-
sponse can be more “friendly” for young
or novice students. Speech or visually
handicapped people can even use their
ZX/TS to communicate with the world.
How about adding some interesting by-
play to your favorite game, or make the
‘“voice” your third eye when running
complicated action/adventure games.
The voice can describe your general
circumstances, while you concentrate on
the visual information presented on the
immediate screen.

The Best Technique

“Which is the best technique for long
term?” has been a big question in the
field of voice synthesis for a long time.
Generally, as we said, the more memory
intensive systems sound better, but cost
more, and are relatively inflexible. The
allophone systems are cheaper and more
versatile, but produce speech that is far
from human sounding. The dividing line
between the ROM-based and allophone
systems seems to be blurring as hard-
ware manufacturers strive to get the best
of both worlds. As an example, consider
that prefixes (e.g., the AT in ATTACK)

of many words in some ROM-based sys-
tems can be addressed individually. We
might be getting very close to using pho-
nemes with such slicing. Similarly, with
certain pairs of English letters, there is
no specific combination of two individ-
ual letter sounds which produces the
correct sound for both if they appear in
a particular word (this is called coarticu-
lation). The only way to get really ac-
curate reproduction of these sounds is to
add them to our basic list of allophones
in ROM.

A judicious blend of hardware, soft-
ware (e.g., in a small on-board ROM),

and expandability should provide a sys-
tem capable of realistic, infinitely vari-
able speech. This is, we understand, the
sort of approach which Votrax, one of
the leaders in the field, is following with
its second-generation systems.

One final note, while adequate hard-
ware and quite a few word libraries exist
today, there is very little adequate soft-
ware for users and even OEM’s. The
development of user friendly, com-
prehensive software packages for the
various personal microcomputers will
greatly enhance the usefulness of your
“talking” computer. '

“Gee, Dad, I was playing my new video game... ‘War'... and I lost!”

-
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I ISTHMUS .

These are four of 5000 questions you'll find in the

TAKE THE TRIVIA CHALLENGE Py

: Name the river that forms the boundry between California and Arizona?

: Name the only country in Africa that still maintains a monarchy? SAVE
: In what year did the Babe play his last World Series?

: In what year did Alaska and Hawaii both become states?

Take advantage of our special introductory offer

$6.00

exciting new TRIVIA CHALLENGE from ISTHMUS.

TRIVIA CHALLENGE is based on, and plays like,
a popular new trivia board game which now has been
adapted for the T/S 1000 and ZX-81 computers.

TRIVIA CHALLENGE tests your knowledge in a
variety of categories including sports, entertainment,
science, history, geography and more. — for 2 to 8
players.

TRIVIA CHALLENGE comes on four C-92 profes-
sional quality cassette tapes. The graphics provide the
board, the dice, and the scoring. Very user friendly.
Each tape provides fun, challenge, and education, as
well as many hours of mind probing pleasure.

All programs are guaranteed to load and run
(defective software will be replaced).

and save 31% off our regular low price of $18.95. Pay
only 12.95 + 1.95 s&h (about the retail price for 4
blank tapes alone) for over 5000 questions on a 4 cas-
sette package.

............................................................

Future packages of new trivia questions for the
TRIVIA CHALLENGE will be available soon.

Send Check or Money Order to:

ISTHMUS (special offer)
P.O. Box 174

St. Vital

Winnipeg, Manitoba

___ sef(s) @
1295 + 1.95 s&h

Canada R2M 4A5 Total $_

Name = e
Address

City

State/Prov. Zip/PC.
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Hardware Review:

The ZON X-81 Sound Generator

Sharon Zardetto Aker

ZON X-81 Programmable Sound Gen-
erator. Bi-Pak, PO Box 6, Ware, Herts,
U.K. $49.95 plus shipping.

The Bi-Pak ZON promises a “huge
range of possible sounds.” It certainly has
great potential, but that potential is not
so easily realized.

A Hardware Standpoint

The ZON is a small unit (2" x 3" x 5
15/16”) with a built in speaker, a manual
volume control, and an expansion port in
its back. It plugs into the expansion port
of your ZX/TS computer. However, four
hardware questions need to be raised.

1) The slot guide notch in the rear port
was so narrow that my RAM pack slot
pin remained stuck in the ZON. A small
knife easily widens the notch, but it should
have been sized properly to begin with.

2) With the TS2040 printer in the line-
up, the overheating was so severe that
program crash occurred, sometimes after
only a few minutes of use.

3) The ZON’s printed circuit board, a
glass expoxy board with excellent etching
and plating, is only 1/32” thick. This is
flimsy enough to be susceptible to damage
from something as simple as a hurried
insertion into the computer.

4) The circuit designers, evidently un-

Sharon Zardetto Aker, 20 Courtland Dr., Sussex,
NJ 07461.

aware of the Sinclair decoding scheme
for the I/0 ports, unnecessarily tied up
all but one of the computer’s eight ports.
The documentation warns that the use of
the ZON with any other I/O mapped
device is not guaranteed.

The saving grace, technically speaking,
is that the sound chip is state of the art.

A User’s Viewpoint

While the documentation gives a lot of
information, it is lacking in quantity and
clarity. For example, in one place
“period” refers to the duration of a sound
while later it used interchangeably with
“pitch.” A formula is given for generating
a tone based on its frequency, but only
the frequency for middle C is supplied.

The sample programs for sounds such
as a gunshot, a laser, a whistle, and bells
give a better idea of the programming
methods than the instructions. One excel-
lent short program lets you load the reg-
isters repeatedly to experiment to develop
a particular sound.

Thirteen registers control pitch, en-
velope, tone or noise, and channel
volume. Loading these registers is cum-
bersome, as a loading routine has to be
executed for each register and every
change. Although this is usually possible
at an acceptable speed, entering the pro-
gram is tedious. Each register and its
contents must be identified by LET state-
ments with a GOSUB for every load.

A machine code loading routine is
stored in an initial REM statement. A
nine line, six variable Basic routine to
POKE values into some of the REM re-
served addresses is recommended as the
first nine lines of any program. However,
except for the initial REM, the Basic
routine is easily pared down to a four
line, three variable subroutine that can
be placed at any convenient program
line.

The one major drawback of the ZON is
that some sound effects are possible only
in FAST mode. This may require sacri-
ficing your display. The sounds that do
not work in SLOW are mostly explosions
and tones which should change rapidly
and smoothly in pitch, e.g., the whistle of
a falling bomb.

The ZON also lacks an envelope to
give a single rise to maximum with a drop
back to zero. This is just what you need
for a dragon roar. Using the next best
envelope gives about the same sound as
the dragon in the Atari 2600 “Adventure”
cartridge: good, but not great.

The limitations of the ZON will prob-
ably be considered in the same way that
ZX/TS limitations are: a challenge to be
cleverly programmed around. It is likely
that the ZON will be forgiven its technical
shortcomings, tedious programming, and
confusing documentation the first time
you turn your keyboard into an organ or
hear the aliens fly across your screen. ™

Photo 1. The bottom side of the ZON board.
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Photo 2. The component side of the ZON board.
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DISCOVER THE MAGAZINE
THAT HELPED LAUNCH
THE MICROCOMPUTER INDUSTRY

Incredible as it may seem, Popular Elec-
tronics helped launch the microcomputer
industry. Back in 1975, we published plans
for building the first powerful microcom-
puter based on the 8080 cpu. These plans
generated incredible excitement—and
started the world thinking about personal
computing

Since then, we've added more coverage
of personal computing. Today, so much of
the magazine 1s devoted to microcom-

chanaed onr name tn
c CnangeQ our name C

nitere that we
puiers uiat we

Computers & Electronics

Computers & Electronics continues the
Popular Electronics tradition of helping
our readers experience the advances of
the future—today. We do it with clearly
written, in-depth articles explaining each
innovation...plans for building useful,
money-saving projects incorporating the
newest technology...reviews of the latest
mass-produced equipment. Whether it's
microcomputer equipment, audio, video
or personal electronics, Computers &
Electronics will make it possible for you to
enjoy the newest, the most sophisticated
the most innovative technology around

Helpful buying guides

Computers & Electronics compares and
contrasts computers and other electronics
gear in meaningful buyer's guide articles
We discuss features and options, what to
look for, and how to get the best value
Recent buyer's guides have covered com-
puter printers, pocket computers, sophisti
cated telephones, video cassette recorders
and high-tech audio cassettes

World-famous test reports
In every issue of Computers & Electronics
you'll find our famous in-depth test reports
We take a new product, test it and analyze
the results. Recently we've tested the Radio
Shack TRS-80 Model III, the IBM Personal
Computer, and the Sinclair ZX-81. Micr
computers by Apple, Atari, Hewlett-Pack
ard, Intelligent Systems and Netronics

Plus an interactive data terminal, software

Computers& Electronics
formerly Popular Electronics

Computer Clones
Automatic Video Game/TV Antenna Switching
A Mail-Box Sentry

Polish Your
Apple with a
Luminance Board

Technics Si
Mcintosh MA-6200 In e0
Teknika 19" Color TV Monitor

and a variety of audio, video and testing
equipment

Innovative construction
projects
If you're a do-it-yourselfer, you'll love the
construction projects in Computers &
Electronics. Not only did we bring the
world the first successful microcomputer
kit, but also projects for building the first
low-cost modem. The first computer key-
board integrated with the computer (SOL)

I [(J YES! Send me one
I [] Iprefer two years for $22.97
I save 28%

vings based on full one-year

year (12 issues) of Computers & Electronics at $12.97—1 save 19%

The first low-cost voice synthesizer. The
first low-cost logic analyzer. The first 1802-
based microcomputer (ELF). The first
low-cost function generator. The first gas-
laser communicator (awarded a place In
the Smithsonian Institution). The first low-
cost color graphics computer module. An
interface to transfer narrow line listings
from your TRS-80 Pocket Computer to
either a printer or CRT screen..

As you can see, our construction proj-
ects, while not necessarily complex
(thanks to multifunction IC chips), will
keep you at the forefront of technological
development—at remarkably low cost. And
in the future, we'll be bringing you con-
struction projects to help you make your
microcomputer more useful—whether it's
an enhancement, an application, or a
merging of technology with external con-
trols and products

Get the leader in the field—
at up to 33% off!

Computers & Electronics 1s the world's
most widely read computer and personal
electronics magazine. Now you can sub
scribe at big savings: up to 33% off. At our
New Subscriber rates, a one-year sub-
scription is only $12.97. Take advantage of
this offer— complete and return the coupon
or postage-paid reply card today!

— £ Q7
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Mr/Mrs/Ms.— S S A SN SR
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“Hello’ 180 Callingooo” Harry Doakes

8K ROM; 1K RAM

In the last installment of this series on
780 machine code programming, we trans-
lated a program that took more than 200
bytes of machine code. It was so big that
it could not quite fit into a computer with
less than 2K RAM.

This time, we will look at “ROM calls,”
the machine code subroutines stored in
the ROM of your computer. They can
help keep your Z80 programs shorter,
and save programming time and effort.

But before we use ROM subroutines,
let’s take a look at machine code subrou-
tines in general, and, to understand them,
we will first look at a feature the Z80
microprocessor has that Basic does not
share —the stack.

Stacked

Let’s start with an example in Basic.

Suppose you say

LET X=5
Then the variable X will have a value of
5. You could also say

LET X=5

LET X=62

LET X=297

LET X=5
but when you are finished with this string
of LET statements, X will once again
equal 5, not 62 or 297. Every time you
LET X equal a new number, it completely
forgets everything else it ever knew.

But two special types of machine code
instructions for the Z80 microprocessor
can help solve that forgetfulness problem.
They are the PUSH and POP instructions,
and they have to do with the stack.

The stack is like a list—a list of numbers,
stored somewhere in memory. The in-
struction PUSH adds another number to
the list. POP, on the other hand, retrieves
the last number that was added, and crosses
it off the list.

Suppose you want to save the number

Harry Doakes, PO Box 10860, Chicago, IL 60610.
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ROM calls, the machine code subroutines
stored in your ROM, make your programs

shorter and save time.

that is in the HL register pair, but you do
not want to put the number into a variable.
You can use the instruction

PUSH HL
and the number is added to the list. It is
safe until you

POP HL
when it drops off the list and back into
the HL register pair.

In the meantime, you can also PUSH
and POP other numbers. They will all be
safe on the list—in exactly the same order
that you pushed them. For example, if
you

PUSH HL

PUSH DE

PUSH BC
all three numbers go on the list, in order.
You can then use those registers for some-
thing else, if you like, until it is time to get
the numbers back again. Then you just
reverse the process:

POP BC

POP DE

POP HL
and the original numbers you PUSHed
are back again, safe and sound.

Safety First

What good is all this PUSHing and
POPping? Well, remember that there are
only a handful of registers in the Z80
processor. Sometimes you need to save a
number, but it is just not convenient to
make a machine code variable. The stack
is a quick and convenient way of saving
that number.

There is a disadvantage, though: you
must remember what order you put num-
bers on the stack. If you forget, and POP

the numbers in a different order than you
PUSHed them, you will end up with num-
bers in the wrong registers.

For example, with

PUSH DE

PUSH HL

POP DE

POP HL
the number that started in register pair
DE ends up in HL, and what started in
HL ends in DE.

Of course, any disadvantage can be an
advantage, too. If you PUSH and then
POP numbers in the “wrong” order, you
have an easy way to switch numbers be-
tween register pairs.

Mechanics Illustrated

How does it work? It is really pretty
simple.

The Z80 processor has a special double-
sized register, the stack pointer, called
register SP for short. Remember how a
register can be used as a pointer? It is like
PEEK in Basic: the register points to a
specific location in memory. For example,
if register pair HL contains the number
75, then

LD A,(HL)
will get whatever number is in memory
location 75, and put it in register A. In
Basic, you could say

LET A=PEEK(HL)
It also works the other way:

LD (HL),A
is very much like Basic’s

POKE HL,A

Now remember: the stack is a list, and
register SP always points to the last number
you added to the list.
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The program counter keeps track of where the computer

is in your machine code program and always points

to the beginning of the next instruction.

When you PUSH a register pair, e.g.,
register pair BC, this is what happens:

First, the stack pointer, register SP, is
decremented, that is, it is reduced by 1.

Then the number in register B is POKEd
into the memory location that SP points
to.

Then register SP is decremented again,
and this time it is register C that is copied
into the location SP points to. (Remember,
registers B and C do not change while all
this is happening; only the memory lo-
cations that SP points to will change.)

Figure 1 shows what the process would
look like if you had to do it step-by-step—
first in Basic, then in Z80 machine code
instructions:

S TSRSy | ) SRR S

Basic Machine code
LET SP=SP-1 DEC SP
POKE SP,B LD (SF),B
LET SP=SP-1 DEC SP
POKE SP,C LD (SP),C

As you have probably guessed, POP is
exactly the reverse of PUSH. Figure 2
shows how POP BC would look, step by
step:

e Flawre 2: o ——
Basic Machine code
LET C=PEEK(SF) LD C, (SP)
LET SP=SP+1 INC SP
LET B=PEEK (S5F) LD E, (SF)
LET SP=SP+1 INC SP

You cannot add a number in the middle
of this list of numbers, but only at the
bottom. Nor can you “cross out” a number
if it is in the middle of the list. Whether
you are adding or removing a number,
you always have to work from the
bottom.

Handle with Care

The stack is a great place to keep things
safe, but do not get too enthusiastic about
PUSHing things onto it. Here is why: the
more times you PUSH without POPping,
the longer your list will get. Register SP
will point to lower and lower memory
locations, and eventually, if you are not
careful, it will point to other important
things in memory, such as a machine code
program, Basic variables, or the display
file, and wipe them out.

To avoid that problem, the ZX80, ZX81,
and TS 1000 all start the stack pointer off
just about as high as possible. That means
the stack starts out very near the top of
your RAM memory, so there is usually
lots of room for the list to get longer.

That brings up something else to beware
of: be careful not to POKE holes in the
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list. Suppose you POKE a number into a
memory location that is part of the stack.
What happens? Well, you will change the
value that was already there. Then, some-
where along the line, a number will POP,
but it will not be the value that was
originally PUSHed. That can mean
problems.

Always be careful about POKEing
around in high memory locations. Re-
member, the stack is a safe place as long
as you help keep it safe.

You can use the PUSH and POP in-
structions with any of the three register
pairs—BC, DE, and HL. You can also
PUSH and POP register pair AF. That is
register A, along with the flags (the zero
flag, the carry flag, and all the others)
that are sent up or down at the end of
each instruction. (None of the stack in-
structions affect any of the flags.)

Pathfinder

Another register, called the program
counter (register PC for short), can be
PUSHed on the stack. Like register SP, it

is a special double-sized register that can
hold any number from 0 to 65535. Like
SP, register PC always points to a memory
location. The program counter keeps track
of where in your machine code program
the computer is.

For example, when you first turn your
computer on, the program counter is 0,
and that is where the Z80 processor goes
to look for its first instruction, memory
location 0. After getting the instruction
that is stored in memory, the first thing
the Z80 does is add 1 (or 2 or 3 or 4,
depending on how many bytes long the
instruction is) to the number in register
PC. That way, PC always points to the
beginning of the next instruction.

For example, after

LD AB
it adds 1 to the number in PC because
that instruction takes up just one memory
location. In the case of

LD HL,6723
the program counter would go up by three
since this instruction takes three bytes of
memory.

QUALITY and AFFORDABLE
SOFTWARE

Personal Finance

Three programs on one tape. STOCKS is a powerful portfolio Data-
Base. It allows you to store stocks, add or change. Obtain the value of
each stock, the whole portfolio, all of any type of stock, and more. 1A
determines various income from compound interest and annuities.
LOANS will amortize a loan, calculate the regular payment, last pay-
ment, term, actual rate, or remaining balance at any time.

Business Finance

Management Decisions is an analysis program that will analyze a break
even point, optimum quantity to order, make/buy decision, profit margin,

markup, and price elasticity.
Data-Base

SYNC FILES is a very versatile data-base. YOU totally customize it to
your own needs, limited only by your own imagination. You can add,
change, or delete records. Search, sort or print on any field 2ixd more.

Check your choice
Personal Finance .............. $14.00 B.C. residents
Management Decisions ......... $14.00 add 7% tax
<3 el o | [T e S el R - $20.00

Please include a Certified Check or Money Order
WRITE FOR OUR FREE CATALOG SHOWING MANY MORE PROGRAMS

Sophia Systems

(604) 581-4619

15122 Pheasant Drive, Surrey, B.C. Canada, V3R 4X6
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Maybe you remember when we first
encountered relative jumps—the in-
structions that make the processor jump
forward or backward only a certain number
of bytes. When the program says

JR6
it really means “add 6 to register PC” and
JR -12
means “subtract 12 from register PC.”
(Think about that a moment. It is tricky,
but it makes sense.)

Of course, a regular jump, such as

JP 17430
just loads the number 17430 into register
PC. Then the program counter points to
location 17430, and that is where the Z80
processor looks to get its next in-
struction.

Obviously, this makes PC an important
register. If it accidentally gets fouled up,
there is no telling where the processor
might go looking for instructions. For-
tunately, it is pretty difficult to make that
kind of mistake with Z80 instructions,
except for one way, which we will see as
we look next at machine code subroutines
and how they work.

CALLing All Subroutines...

Chances are, after you read through
your manual the first time, you understood
how a subroutine works. It is a sort of
miniature program inside your program.

When your Basic program hits the
command
GOSUB 1000

it skips to line 1000, and begins working
there. It follows through until it hits the
command RETURN. Then it jumps back
to the program line immediately following
the GOSUB command and continues from
there.

GOSUB is a Basic command for Basic
subroutines. To use a machine code sub-
routine from your machine code program,
you need the Z80 instruction CALL. Like

“Oh, he's perfectly happy down there... As
long as I give him a new video game every
so often!”

DATA ACGQUISITION &
CONTROL SYSTEM
FOR THE 2ZX81/TS1000

oo — e
“"REPORT GENERATOR?”
CENTRONICS PARALELLE PRINTER INTERFACE
Supports LPRINT, LLIST, & COPY Keys
REAL TIME CLOCK CALENDAR CHIP

Battery Backup DY/MO/YR HR/MN/SC
ANALOG TO DIGITAL CONVERTER

8 Channel 8 Bit 0-5 Volt Inputs

*

*

*

100 Microsecond Conversion Time
DIGITAL INPUTS - 8 TTL Compatible
Monitor Switches, Contacts, etc.

»

*

DIGITAL OUTPUTS - 8 TTL Compatible

Control Relays, Motors, etc.

* FEATURES :

Bus connector for other accessories

Resident EPROM Containing Software
for all on-board devices.

User'’s Manual with Applications

“REPORT GENERATOR" A&T. $89.95
For further information or

to place an order contact:

ENER-Z COMPANY

P.O, BOX 635

FORT WASHINGTON, PA
215-757-0284 19034
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TIMEX/SINCLAIR®
BIBLE

teachinGg proGgrams

Cassette Software
for the ZX 81

Increase your knowledge of God's Word. Use
for: Sunday School; Youth Groups; Church
Fellowships; Bible Study & Missionary
Awareness; New Converts. Programs give
answers and Bible references. All calculate
number and percentage of right/wrong
answers.

1. BOOKS OF THE BIBLE — Test your
memory. Teaches correct order & location of
the Bible books. Program gives helpful instruc-
tions as you learn.

0ld Testament Books ............ $4.95
New Testament Books ........... $4.95
Entire Bible Books .............. $7.95

2. BIBLE QUIZZES — Persons, places,

events in the Bible. For each Bible Book —

Genesis through Revelation. Most books have

50 questions each.

Bible Book Quiz Ea. ............. $3.95
(Specify which book(s) wanted)

Money Back Guarantee. Send CK or M.O.:

WILLIAMS ENTERPRISES
3101 Cheverly Ave.
Cheverly, MD 20785

add: $1 for S&H (single tape)

* Timex/Sinclair

the machine code “jump” instruction, JP,
it tells the processor to go to a memory
location (there are no line numbers in a
Z80 program). But just as GOSUB is a
little different from GOTO in Basic, CALL
and JP work in slightly different ways.

Let’s take a look, step by step, at what
happens when the Z80 meets an instruction
such as

CALL 16984

First, the processor adds 3 to the program
counter, register PC (CALL is a three-
byte instruction). As a result, PC points
to the first instruction following the CALL
instruction.

Then, before it jumps to the subroutine,
it PUSHes PC onto the stack.

Finally, it makes the jump by sticking
the number 16984 into register PC. Now
the program counter points to memory
location 16984, and that is where the Z80
goes looking for its next instruction.

In other words, CALL is just like JP
except that, after a CALL instruction,
something has been added to the stack.

Maybe you have already guessed what
the machine code return instruction RET
does. It POPs a number off the stack and
into register PC. If everything has worked
right, that number makes the PC point to
the instruction immediately following the
CALL instruction, and the Z80 continues
from there.

TIME X TOWN
: PRESENTS

FIVE PROGRAMS FOR FOUR DOL-
LARS. IT USED TO BE $4.00 FOR
COMPUCAT ALONE. NOW YOU GET 4
THAT'S RIGHT TR IR

PROGRAMS ALSO. YES - GET
5 PROGRAMS FOR YOUR TIMEX FOR
ONLYZXI THAT'S RIGHT JUST $4.00
FOR FIVE PROGRAMS.
ONLY FROM X WILL YOU
EVER GET A SOFTWARE BARGAIN OF
THIS CALIBER. COMPUCAT IS ITSELF
A SOFTWARE PROGRAM THAT YOU
LOAD INTO YOUR T/S-COMPUTER. IT
OCCUPIES ALMOST 16K OF RAM.
THIS TIMER4TOWN COMPUTER
PRODUCTS CATALOG EVEN HAS AN
ON SCREEN ORDER BLANK PRO-
GRAM FACILITY WHICH CAN LIST AND
TOTAL UP THE ORDER, AND PRINT A
COPY OF IT OUT ONTO THE PRINTER
FOR MAILING IN.

TO GET YOUR COPY OF Ee I ZUINE
AND THE FOUR BONUS PROGRAMS
DELIVERED 1ST CLASS DIRECT TO
YOUR DOOR, MAILEZXIQTO:

LS X POB: 318, NFLD; N&
07435 (201) 697-6448
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Make sure you have the same number of POP instructions
as PUSH instructions in any MC subroutine.

Think about that a minute. It is im-
portant. Suppose things have not gone
right, say, something else has been PUSHed
on the stack. Then RET will POP the
wrong number into the program counter,
and the Z80 will go looking in the wrong
place for its next instruction.

Or suppose the original number has
been POPped off the stack already. Once
again, the Z80 will get lost, and chances
are the computer will lock up or destroy
your program. If that happens, you have
to unplug it and start all over again. When
register PC gets fouled up, all sorts of
things can go wrong.

It is worth repeating: be careful when
you use the stack. Always make sure that,
if you PUSH something, it eventually gets
POPped. Make sure you have the same
number of POP instructions as PUSH
instructions in any machine code sub-
routine. That way, you will never lose
your place in the stack, and your machine
code program will stay on track.

One last note on using CALL instruc-
tions: the numeric version (the one the
computer understands) is always three
bytes. First is 205 (CDh); then comes the
memory location where the subroutine
begins, a number from 0 to 65535. As
usual, you should divide it by 256, and
make the remainder the second byte of
your CALL instruction, and the quotient
the third byte.

The Mysterious “ROM Calls”

One of the advantages to using machine
code on a TS/ZX computer is that you
do not always have to do everything your-
self. That is because the Basic language
interpreter program (the one that is stored
in ROM) has to do a lot of very common
things that other machine code programs
also have to do such as get information
from the keyboard and print things on
the screen. It usually uses subroutines to
do these things.

Some of the ROM subroutines can get
rather complicated to use. The routines
that handle floating-point arithmetic in
the 8K ROM, e.g., require all sorts of
special preparation. But others are rel-
atively simple, and the best way to get a
good feel for how to use subroutines is to
try a few of them out.

A word of warning: all of the subroutines
I will refer to in this section are in the 8K
ROM, and the information applies only
to this ROM. If you have a 4K ROM, or
any other ROM, this information probably
will not be much help. Sometimes there
are “monitor listings” available for different
ROMs; from these you may be able to
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figure out where useful machine code
subroutines appear in the ROM, and how
to make use of them. But there is no
standard place to put the “print a character”
routine, e.g., so, for now at least, I will
just cover it for the 8K ROM.

One other reminder:all ROM routines
use some of the Z80 registers. If you have

a number in, say, register pair BC that
you do not want to lose, be sure either to
save the number in a machine code vari-
able, or PUSH BC onto the stack before
you CALL the subroutine (and, of course,
POP BC after the subroutine is finished).
Otherwise the subroutine may use register
pair BC, and you may lose your number.

Extend your ZX81/TS1000/TS1500:
Add Memory that won't Forget!

«oescriseo v Radio-Eleclronies.

JULY/AUGUST 1983

»~ ADD YOUR OWN SYSTEM UTILITIES

» BUILD UP A LIBRARY OF MACHINE
LANGUAGE SUBROUTINES

+» UP TO 8K NONVOLATILE RAM

» USE HM6116LP CMOS RAM
OR 2716/2732 EPROM

» COMPATIBLE WITH
16K RAM PACKS

» READ THE REVIEWS:

$3295

plus $1.95 shipping and handling

What a super product!...conceived and executed very nicely...and with quality components

(SYNTAX QUARTERLY Winter 82)

8K Nonvolatile memory is a gem! It has so many possible uses...| recommend this board most heartily.

(OKLAHOMA S.U.G. Newsletter 1/3)

We found the documentation to be far superior to that (of) most hardware we've received

(S.U.N. Newsletter Nov/Dec 82)

For versatility this is even better than an EPROM...ranks quite high on the list of “must-haves”

(SYNC Magazine Mar/Apr 83)

Provides the user with instant software...an extremely versatile memory extension

(Z-WEST June 83)

tions in a 20 page manual

sy. The kit (pictured above) is

reened solder-masked printed circuit

tors, transistors, sockets, con-

ircuits, and the lithium cell. The board

K CMOS 6116LP-3 RAM — it will ac
r a total of 8K

C t with one 2K 6116LP-3 $32.95
Ac e 6116LP-3 $18.00
B: & manual $13.05
Kit for EPROM use only $22.95
Assembled & tested with 2K $47.95
A led & tested with 8K $65.95
Shipping & handling per order $ 195
@ Send check or money order 10 the address below
HUNTER, 1630 FOREST HILLS DRIVE, OKEMOS, MI 48864
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Figure 3. Figure 4.
SN : INPUT: CALL 699 iscan the keyboard
PRINT: LD A,S4 3 Ot 1nAregxster &} LD A,?253 ;if H>253, scan again
CALL 16 sprint it CF H :
JR C, INPUT
LD B,H sput HL in EC
LD C,L
CALL 1981 ;find the character
LD A, (HL) ;put the character in A
Figure 5.
INKEY$: CALL 699 ;scan the keyboard
LD A, 253 sif H>283, skip it
CP H
LD A,255 ;if no key, A=25S5
JR C,NEXT
LD B,H sput HL in BC
LD €L
CALL 1981 ;find the character
LD A, (HL) snow the character’s in A
NEXT: (whatever comes next)
Figure 6.
PLOT: LD B,Y ;Y is the vertical
LD €,X% ;X is the horizontal
LD A,128 sto FPLOT
LD (16432),A
CALL 2994 splot it
UNPLOT: LD RB,Y 3Y is the vertical
LD C,X 31X is the horizontal
LD A,0 sto UNPLOT
LD (16432),A
CALL 2994 junplot it

To expand your computer when you have
the Solutions

Solutions is proud to announce the arrival of THE EXPERIMENTER’S
SOLUTIONS BOOK. It will show you how simple it is to add sophisti-
cation to your Timex Sinclair 1000. Here are some examples:

* A Buffered Expansion board that allows for a great number of quick and
strong connections.

e Different types of Parallel 1/0.

e The use of Parallel 1/0 to control AC and DC circuits.

e RS232 Serial Communications.

HORIZON
SOFTWARE

Quality Timex software at
realistic prices!!!

Stor-A-Lot: Full-featured mailing list/
address file. Complete search, edit, print
facilities, and more!

ZX Star-Trip: Nail the aliens in outer

e Parallel Printer Interface.
e Real Time Clock
And more!

space! Warp, photons, starbases, smart
K-ons, this one has it all!

Masterminds: Test your powers of logic

and deduction against the ZX81 — break
the secret code in as few moves as pos-
sible, and beat the computer!

Written in a clear, easy to follow style everything is included; wiring
diagrams, software listings, parts lists, theory of operation, etc. There is
also an introduction to help you understand the Timex Sinclair Expan-

sion port.

THE EXPERIMENTER’S SOLUTIONS BOOK

Don't forget Solutions also carries an ever expanding line of
and educational Software.

SOLUTIONS
P.O.Box 1144
Piscataway, N.J. 08854

“Billy! It’s one of your computer friends at the door!”
|
|

$9.99
business

SASE gets you complete info on all of the
above, plus FREE 1K and 16K program
listings.

All programs, only $7.50!!

Event Horizon Software
2345 Northfield
Trenton, MI 48183

PROGRAMMING FOR THE REAL WORLD
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Get a free Z80 reference guide from Zilog,
listing all the Z80 instructions, what
they do, and the hex numbers.

PRINT

The first routine is the “print a character”
routine, located at memory location 16
(0010h). To use it, you put the number of
the character you would like to print in
register A, then call the subroutine.

For example, the letter “Q” is character
number 54. Figure 3 shows how to print it
on the screen.

This works just like the PRINT function
in Basic, except that it prints just one
character at a time. You can use it for
any character in the regular or reversed
character set, i.e., character numbers 0
through 63 and 128 through 191. You can
also use it with character number 118, the
ENTER character that starts a new line
on the screen.

INPUT

The INPUT routine is a little more
complicated. The computer uses two dif-
ferent ROM calls to find out what key on
the keyboard is being pressed.

First, the routine at 699 (02BBh) scans
the keyboard. When it is done, there is a
pair of numbers in registers H and L
indicating what key has been pressed. If
register H is 255 (FFh), no key has been
pressed; if it is 254 (FEh), only the SHIFT
key was pressed. Anything else means
that a regular key was pressed.

Next, if there is a regular key pressed,
the number in HL has to be put into
register pair BC. Finally, the routine at
1981 (07BDh) goes to work; when it is
done, register pair HL points to the correct
character.

The description may make it sound
difficult, but Figure 4 shows the routine.
It is easy to use, and works like the INPUT
function in Basic: it waits until you press
a key before continuing with the program.
However, it only checks the keyboard for
one key.

INKEYS

Figure 5 shows how to modify the INPUT
routine slightly so it works like the INKEY$
in Basic.

This time, if no key (or just the “shift”
key) has been pressed, register A contains
255; otherwise it contains the character
code for the key pressed.

Be careful using the INPUT (or INKEY$)
and PRINT routines together. Some of
the character codes you can get from the

keyboard, such as LPRINT (code 225)
or THEN (code 222), cannot be printed
by the PRINT routine. It only works with
individual characters or their inverses (code
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numbers 0-63 and 128-191) and the ENTER
code, 118.

SCROLL
This one is fast and easy to use. It
works just as in Basic. When you use the
subroutine at 3086 (OCOEh), the display
moves up a line, and the cursor drops to
the bottom line of the display.
SCROLL: CALL 3086

FAST and SLOW

I mentioned before that there is no
standard place to put machine code rou-
tines in ROM. That is why the routines
are in different places in the 4K and 8K
ROM:s.

In fact, there are two different versions
of the 8K ROM itself. That means you
will have to do a little bit of testing to
make sure of which version you have. In
SLOW mode, type in

LET A=USR 3872
One of two things should happen: either
your screen shows “0/0” in the lower left-
hand corner and you are in FAST mode
now, or it shows “8/0” and you are still in
SLOW mode.
If it shows “0/0”, use these ROM calls:
FAST: CALL 3872
SLOW: CALL 3880
If it shows “8/0", you should use these:
FAST: CALL 3875
SLOW: CALL 3883

PLOT and UNPLOT

For each of these commands, you will
need a horizontal coordinate between 0
and 63, and a vertical coordinate between
0 and 43. That'’s right. It is just like PLOT
and UNPLOT in Basic. The horizontal X-
coordinate goes in register C, with the
vertical Y-coordinate in register B. Both
PLOT and UNPLOT use the ROM sub-
routine at 2994 (0BB2h); the only difference
is that PLOT POKE:s the number 128 into
memory location 16432 (4030h) before
calling the ROM subroutine, while
UNPLOT POKE:s the number 0 into that
location. Figure 6 shows the routines.

Figure 7 is a program in both Basic and
machine code that uses both ROM calls
and the PUSH and POP instructions. First
type in the program in Basic, RUN it in
SLOW mode, and use the arrow keys to
draw lines on the screen. (To use the
arrow keys, hold down the SHIFT key
while you press 5, 6, 7, or 8.) Then use the
loader program in Figure 8 to put in the
machine code version and see how much
smoother and faster the program
becomes.

SvYHCLIARE MEWS X}
11enet By Byncuars Co., PO bos oms, A, ¥

3177, € Meats. CA. 91734
Pl b bcer SUBSCRIPTION RATE - USS 13 PER YEAR (4 ISSUES)

MEMSLETTER FOR ELECTRONIC AWD OTMER TECWHICAL APPLICATIONS OF 1/8 CORPUTENS

. ) Lansous Linesr Eguat
B CIKCUIT AeALYSIS BY T/8
" UPRINT WINTE

A PERIODICAL FOR TECHNICALLY DRIENTED T/6 USERS'

T MAJOR MATH ROUTINES
$8 LPRINT HINTS -

using your T/8 with & commercial printer
8 BYTE-PYNCHERS -

technigues for efficient sesory use
& THE CUSTOM T/8 -

simple hardware modifications
&t MATH AND COMPUTER TUTORIALS

t _MUCH, MUCH MORE
—_— e e e —
TO ORDER=:z SEND US$s 15 CHECK/MO (US/Canada)
to SYNCWARE CO., PO Box 5177, El Monte, CA 91734
or CALL (213)448-4113(sbs. only), WE WILL BILL YOU.

SPECIAL OFFER 1§ o c———
MENTION TH1S AD and receive Vol.
1 No. 2 at no extra charge (this issue contains
an important math kernel used in future issues)

DON'T PUT IT DFISUBSCRIBE TODAY !

SEX

has nothing to do with this ad, but
now that we have your attention,
let us tell you about the best TS-
1000/ZX-81 software deal around:

Five Programs on
Tape for $52¢

For details send a self-addressed
stamped (20¢) envelope (send no
money) to:

ORIGINAL PROGRAMS
3763 West Crocus Drive
Phoenix, Arizona 85023

THE

WILD WEST
ADVENTURE

BE THE HERO IN THIS EXCITING QUEST FOR
TREASURE

PLAIN-ENGLISH COMMANDS
SEVENTY-WORD VOCABULARY

WRITTEN IN BASIC AND MACHINE CODE
GAME MAY BE SAVED IN PROGRESS

FOR THE 16K ZX-81, TS-1000, AND T5-1500
CASSETTE ONLY $14.95 PLUS §1.50 SHIPPING
SEND CHECK OR MONEY ORDER TO:

SIGNATURE SOFTWARE
P.O.BOX 13-8
BLANCA, CO 81123




Letters, We Get Letters... Figure 7.
Wanda Dietrich, of Blanca, Colorado,
writes to suggest, “Please, at the end of Hex codes Instructions Basic version
each article list all the instructions and OE 20 LD C,32 10 LET X=32
what they stand for. Not what they mean— 06 16 LD E,22 12 LET Y=22
you have already explained that—just what CS FPLOT: FUSH EC 20 PLOT X,Y
they stand for in English.” The list of o LD By 1§§ s
instructions keeps getting longer, but Figure Eg 32’ og ‘C-zuilg'?;f ’
9 should help. CD BE 02 INKEY$: CALL 699 30 LET A$=INKEYS
You can get a free Z80 reference guide 3E FD LD A,253 32 IF A$="" THEN GOTO 30
from Zilog, the company that designed BC CP H
the Z80 microprocessor, listing all the > ZZ 32 ‘8’22,5
Z80 instructions and what they do, in- 42 LD B’g
cluding the numerical codes (in hexa- 4D LD C.L
decimal) and more technical information CD ED 07 CALL 1981
than you are ever likely to need. To get a Zf e 'P—gpﬁé é HL)
copy, write to Zilog, Inc., 1315 Dell FE 70 T CP 112 40 IF A$<>CHR$ 112 THEN GOTO S0
Avenue, Campbell, CA 95008. Be sure to 20 08 JR NZ.DOWN
mark your letter “Attn: Tech Publications,” 3E 2R LD A,43 42 IF Y<>43 THEN LET Y=Y+1
and ask for the Z80 CPU Programmer’s B8 CF B
Reference Guide. 28 01 IR Z,+1
Next time, we will take a look at how to i’g oA ;:CPEDT ErS TR R
use that free reference guide. We will FE 71 DOWN: CF 113 50 IF A$<>CHR$ 113 THEN GOTO &0
also look at a wide-ranging collection of 20 08 JR NZ,LEFT
Z.80 instructions that can work on numbers 3E 00 LD A,0 52 IF Y<>0 THEN LET Y=Y-1
just one bit at a time. They are not used B8 CF B
as often as LOAD or JUMP instructions, SS o Séczgﬂ
but they can still come in handy for all 18 ok IR PLOT wi G010 30
kinds of programs. FE 72 LEFT: CF 114 60 IF A$<>CHR$ 114 THEN GOTO 70
If you have comments or questions about 20 08 JR NZ,RIGHT
machine code programming, or something IE 00 LD A, 62 IF X<>0 THEN LET X=X-1
is not quite clear, let me hear from you. gg o1 g: ‘Z: e
Be sure to send along a stamped, self- oD DEC C
addressed envelope if you need a reply. 18 C2 JR PLOT 64 GOTO 20
FE 73 RIGHT: CP 115 70 IF A$<>CHR$ 115 THEN GOTO 30
Figure 8. Program using both ROM calis and 20 o8 JR NZ, BREAK
RSN G DI s B Ty e e 1 S, 3E 3F LD A,63 72 IF X<>63 THEN LET X=X+1
B9 CF C
First, reserve 83 bytes of space at the top of 28 01 JR Z,+1
memory: OC INC C
10 PRINT "HOW MANY BYTES?" 18 B& JR PLOT 74 GOTO 20
20 INFUT A FE 00 EREAK: CF O
30 LET RT=PEEK 1638B8+2S56XFEEK 20 B2 JR NZ,PLOT
16389 ce RET
40 LET RT=RT-A
28 tEI E:I;";"IZS(ZIP{IZE‘b) Figure 9. Instructions and i
70 FPOKE 16388,L Instruction Name Example Basic equivalent
gg :g::!—: BN TS ADD add ADD A,C LET A=A+C
CALL call CALL 16 GOSUE 16
Now type in this program (the REM line contains CF compare CP S X if A=5S, set zero flag;
the hex digits of the program in Figure 7): if A<S, set carry flag
1 REM OE200616CSIEB0323040CDE  DhC iy wend g i e B
20BCDBBO23EFDECIEFF3806444DCDEDO o 008 IP 18514 BOTO. 16514
77EC1FE7020083E2BE828010418DAFE7 1o gt R S * 00 Back. ¥ wybie
120083E00B82801051BCEFE7220083E0 ' 1 ks LD B.17 LET B=17
OR928010D18C2FE7320083E3FE928010 . 2
C16B&FE0O20B2CY NEG negate A NEG LET A=-A
FOP pop POP HL X retrieve a number from
$RALE SEREUSIESTY the stack and put it in HL
EKz?eégg iy e it PUSH push PUSH EC ¥ save the number in
20 LET A=0 BC on the stack
40 LET H=PEEK (RSTART+2¥A)-28 gfg Ehan BE1 RETURN
S0 IF HCO OR H>15 THEN GOTO 12 SHEEL SPLT o e LET D=D%2
& SRA and SRL  shift right SRA E LET E=INT (E/2)
60 LET L=PEEK (RSTART+2%A+1)-2 oUF RabEract i L LET A=A-H
= 70 IF L<O OR L>1S THEN GOTO 12 If a CALL, JP, or JR instruction is followed by C or Z, it means:
0 C: Do this only if the carry flag is up.
80 LET N=1&6XH+L Z: Do this only if the zero flag is up.
70 POKE START+A,N Parentheses around a number or register name indicate a pointer:
s | Wi LD A,(17396) means LET A=PEEK (17396)
o b Ty e LD (HL),B means POKE HL,B
120 LET H=USR START ) ) ~
70
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The ZX81
Companion

by Bob Maunder

The ZX81 Companion follows the same format
as the very popular ZX80 Companion, and
assists the ZX81 or Timex Sinclair user in four
applications areas: graphics, information
retrieval, education and games. This practical
guide contains scores of full documented short
routines plus complete programs and a dis-
assembled listing of the ZX81 ROM Monitor

“Thoughtfully written, detailed, and illustrated
with meaningful programs.”—MUSE
For faster service,
PHONE TOLL FREE: 800-631-8112
(In NJ only: 201-540-0445)
Also available at your local bookstore or computer store
r—--------------

5%"'"x8", $9.95

CREATIVE COMPUTING PRESS

Dept.NC1Q 39 East Hanover Ave., Morris Plains, NJ 07950 I

Please send me _______The ZX81 Companion at $9.95* plus $2.00 I

postage and handling each. Outside USA add $3.00 per order. =17P

[7] PAYMENT ENCLOSED $__ Residents of CA, NJ and NY '
State add applicable sales tax

[] CHARGE MY:
[C] American Express

[7] Visa [7] MasterCard

Card No — ___Exp. Date

Signature________

Mr./Mrs./Ms ———

please print full name)

Address___

City /State /Zip__ . —Ioe
] Send me a FREE Creative Computing Catalog

|

|

|

|

|

|

| |

BEWGE s oa e e

151000 64K INSIDE!!

No wobbles!
No bulky add-ons!
No fear of crashing if bumped!
Leaves rear connector free
for preripherals!

The 64KT or 64Kz will increase the
memor¥ INSIDE your computer to it's
full capability of 64K bytes
(including 8k-16k).

It installs INSIDE your computer in a minute
with easy instructions and NO soldering, it
simply plugs into the microprocessor socket.
Or if you prefer, get the memory you want in
a complete kit that you can put together.

TS1000 with ser.
TS1000 with ser.

no.

The 64KT =
= no.

The 64K2Z

prefix F or P
T or D or ZX81

64KT or 64K2Z
64KTK or 64KZK (kit)

To order, send the part number you need, and
check or money order (add 4.00 for shipping
and handling) to:

INDEPENDENCE RESEARCH
P.O. BOX 1497
OREM, UTAH 84057

CIRCLE 36 ON READER SERVICE CARD

“CHRISTMAS SPECIAL”
MICROSYSTEMS SPECIALISTS, INC.
Announces
The Latest Breakthrough
in ZX81/TS1000 Software

pSS™-Backup $9.95

e Make backup cassettes of your favorite
programs!

¢ Requires only one tape recorder!
Makes multiple copies!
Simple to use!

pSS™-Pilot $24.95

e Excellent introductory language for children
and beginners!
e Easy to use—no prior computer experience
necessary!
Pilot features one character commands!
¢ |ncludes line editor, tutorial and sample pro-
grams!
Call TOLL FREE: 1-800-227-1617 Ext. 157
in California: 1-800-772-3545 Ext. 157
OR send check or money order to:
Microsystems Specialists, Inc.
P.O. Box 733, Adelphi, Md. 20783

Add $2.00 shipping and handling for first cassette,
$1.00 each additional item. Maryland residents add
5% sales tax. Overseas orders add $3.00.

* CIRCLE 66 ON READER SERVICE CARD

- 2 s
DAYV LR WHRE
- ‘

PO Box 2036 Dept SN4 Del Mar, CA 92014
charge by phone (619) 481-3629

GAMES SAMPLER $14.95
MIND VS. MACHINE $14.95
MAKING TREKS $14.95
1,23GO $14.95
MIND BOGGLERS $14.95
TURNING THE TRUTH TABLES $14.95
WORKING MOTHER'S DILEMMA $14.95
SNAKE EYES $14.95
CRAZEY MAZEY $14.95
KEYSTROKE MANAGEMENT $14.95
GRIDLOCK $14.95
BASIC BASIC $17.95

SPECIAL CHRISTMAS OFFER

ORDER ANY 3 AND
WE'LL SEND YOU A FREE GAME
Send me your FREE catalog + tities checked above

Name

Address

City State
Acct. #

Ck Enclosed O Visa O Mastercard Exp. Date

Zip

CIRCLE 58 ON READER SERVICE CARD




The Linear Search 7homas B. woods

Do you want to store and retrieve
information with your computer? This
program uses a machine language search
routine that is so fast you can blitz
through a full 13000 bytes of files to find
the one you want in less than a second!

The program uses Basic to create files
and PRINT found ones. It is only the
search which runs in assembly language.
So even if you find Z80 source code a
complete mystery, you can program
“around” the machine language search
to create your own data management
program with super fast access to any
file stored in memory.

The Concept

Linear data storage is a simple and
straightforward method of holding in-
formation in your computer. Simply
stated, a large block of memory is set
aside for files. Data that you want to in-
put is placed in that memory block one
character at a time, one after another.
When you need access to a particular
file, you input a search word which can
be found in the file you want. Then you
scan the block of files until you find a
match to the word you input. When a
match is found, you PRINT the file.

The program creates a very large
REM line for the data storage block;
13000 spaces to be exact. Data held in
REM has the advantage of being save-
able on your tape recorder. It is un-
affected by CLEAR or RUN, and its
position in memory is fixed. The block
of data always begins at the same mem-
ory address. This makes programming a
bit easier than when data is held in a
string. Information to be stored in the
Data REM Line is POKEd into it just

Thomas B. Woods, PO Box 64, Jefferson, NH
03583.

72

The program creates a very large REM line
for data, 13,000 spaces to be exact.

REM 12EBRRNDLN GheTAN

LET D=PEEK 16396+256*PEEK 16397-2
FOR I=1 TO 13g¢¢g

POKE 16515,INT ((D+I)/256)

POKE 1651L,D+I-256*PEEK 16515
RAND USR 16516

POKE D+I, ¢

NEXT I

POKE D-1,INT ((13000+2)/256)
POKE D-2,13@@@+2-256*PEEK (D-1)
REM

R0 O~ OWn FW o

e

Figure 1. Data REM builder.

After the word REM in line 1, enter the following
characters:

the number 1

the number 2

the letter E
graphic shifted W
the token RND
the token LN
inverse period
graphic shifted D
the token TAN

There are no spaces in line 1.

Figure 2. M

hine Code load

1 REM (32 spaces)
5 REM (65 spaces)
REM (29 spaces)

6
%ggg FOR X=165@7 TO 174d¢

-Type REM, then 32 spaces, then ENTER
-Line 1 holds the search command
-Line 5 holds the assembly routine
-Line 6 is not used. DO NOT LEAVE OUT.

PRINT AT &,#;"HIT ENTER TO -2 spaces between ENTER and TO

GOTO NEXT ADDRESS ""P"" TO POKE

THIS ADDRESS";TAB g;"""s"" TO S

TOP",,"""G"" TO GOTO A NEW ADDRE

SS"; TAB g;"""B"" TO BACK UP"

1g1g PRINT AT 7,#;"ADDR PEEK CH

R "

115 PRINT AT 8,@;X;" ";PEEK X;"
";TAB 12;CHR$ PEEK X;" .

1g2¢ INPUT X$

1g25 IF X$="S" THEN STOP

1#3@ IF X$="P" THEN GOTO 2g¢¢d
1¢35 IF X$="B" THEN LET X=X-2
1g4g IF X$="G" THEN GOTO 15¢¢
1@5¢ NEXT X

1g6g STOP

150¢ PRINT AT 1¢,d;"INPUT 'STARTI
NG ADDRESS"

1514 INPUT X

152¢ PRINT AT 14,4;"

153¢ GOTO 1g1g

2¢@@ PRINT AT 1¢,¢;"INPUT A DECI
MAL VALUE"

2¢1g INPUT Y

2¢g2¢ POKE X,Y

2¢3@ GOTO 152¢

-Type 5 spaces between the quotes

-That's 32 spaces

November/December 1983 © SYNC




IR T WM T
The 50 ready-

fo-run programs
in this book will

show you how!
R RS TSR ED SR e Y

If you suspect you're not getting all you can from
your Timex Sinclair 1000, here’s a new book that will
make sure you do.

David H. Ahl has written 16 books about com-
puters. In The Timex Sinclair 1000 IdeaBook he puts
25 years of experience to work—to help you put
your computer to work.

The Timex Sinclair 1000 IdeaBook includes 50
complete, pre-tested programs—each one
designed fto illustrate a specific problem-solving
technigue.

By working these programs on your own com-,
puter, you'll understand more fully its hidden
strengths. Plus, you'll learn how to overcome its
inherent weaknesses.

Armed with this knowledge, you're ready to put
your Timex to work performing a multitude of practi-
cal everyday tasks. Everything from balancing the
family budget, to taking inventory, to performing
science experiments.

Ten informative chapters show you how to solve
problems using:

e Repetitive trial e Geometry
e Conveigence e Science

® Recursion e Simulation
e Compounding e Drill

e Probability e Practice

The Timex Sinclair 1000 IdeaBook is the only vol-
ume of its kind ever published for TS 1000 and ZX-81

owners. r_________________
LTI
Order your copy today— | CREATIVE COMPUTING PRESS
and start taking full | Morrie Ficins, No Goosn - renue
deanfage Of YOUI’ Ts 1000- I Please send me _ pies of the The Timex Sinclair 1000

IdeaBook for only $8.95 each, plus $2.00 shipping & handling per
book

[TimeEx ETRT="Tak ===

ent Er sed A. NJ and NY, State residents please
d applicable sales tax)

73

Charge my harge and phone orders: $10 minimum)
A Express MasterCard 0O Visa

-ﬁﬁ&ﬂﬁﬁﬂ-xmmwwww
For faster service, PHONE TOLL FREE:
800-631-8112

In NJ only 201-540-0445)
ble in your local bookstore and computer store

>
| | | |
wmn e e e o waT eml W ww aa) L amm s e e e o e e s




WE DON'T PLAY GAMES

If you're looking for Pacman or Asteroids,
then | suggest you move on to another ad.
We offer powerful 16K ZX81/T51000 Figure 3. System variables and key MC addresses.
software for the serious student or
professional Address
. Decimal Hex Name Function
EDUCAT'UNAL-FuIIy Interactive 6 % e ool . Sk e Wi i
16507 07B FIL -The last two bytes o e Sinclair system
'E'e"m TGS e St - (2 bytes) variables area of memory. these bytes are
-German Tutor rPhysmsvTulnr t 4 by the BASIC o
-Spanish Tutor  -Electronics Tutor ROS uBed Dy 616 SO yOUuSCE G SRIEIER
_ltalian Tutor -Sinclair Basic Master for whatever you want. FILE PEEK points to
-Math Tutor -IX/TS Machine Code Master the starting address of found files for
display.
FUNCTIONAL - put your Sinciair to work 16514 4082 SEARCH -The first byte after 1 REM. This is where
-Algebra Solver  -Physics Solver COMMAND you store the search command word.
Calculus Solver -Circuit Analysis WORD
-Dilf Eq Solver  -Flight Assistant (32 Bytes)
-Matrix Math -Finance Management 16552 L0OA8 MC SEARCH -The first byte after 5 REM. This is the
(65 Bytes) start of the assembly routine that does
All Programs  $9.95 the byte blitzing.
CREITECH 16583 Locy LASTCHR -Starting address of MC SEARCH which handles
24 Evans Rd Also available found files.
Marblohead. MA on other systems 16604 LoDC D Ptr -This address resides in 5 REM. A 2 byte
01945 (2 bytes) pointer which shows MC SEARCH where to begin
looking.
16606 LODE I(BC Ctr ) -Also located in 5 REM. Counts how many bytes
, 2 Bytes have been searched.
$ Money Making Software ! $ $ 16608  LOEO  NOGOT -Starting address of MC SEARCH which handles
for Timex 2000 series and Timex 1000 unlisted search commands.

16623 LOFO not used -The first byte after 6 REM. These 29 bytes

* RACING FORN ANALYZER:. MNew and sopnis— are not used by the program but you must not

ticated analysis of the horse races lets

you pick winners before you go to the leave them out. They might someday be useful
track or OTB! Enter info from the Daily for another assemblg language routine.
Racing Form before you go to the track. 16658 4112 DATA BYTE -First byte of Data Storage REM. (line 11 )
................................ $10.50
* CASINO BLACKJACK: (Game; for Timex
2000 series only): practice card-count- Figure 4. Code for MC SEARCH.
ing skills before you gamble. Up to 6
players, 61"re31; dg(l:ksé keep; track of For address: Poke the value: For address: Poke the value:
stake, split, ouble-down, uy insur-
ance. Real casino graphics!....... $7.50 iggg; 220 ]l‘gggg l{gé
* TECH. ANALYSIS I: (formerly, Nooter 16554 64 16588 254
Stock Program; stock Amarket pr@ce for- 16555 237 16589 23
caster; NOT a game!) is now published by 16556 75 16590 202
TIMEX for both the TS 1000 and the TIMEX 16 222 16591 212
2000 series computers. One of the best 557 59
stock market programs for any computer! 16558 64 16592 64
At your Timex dealer or write: 16559 17 16593 195
NOOTER STOCK PROGRAM 16560 130 16594 202
320 East 25th Street 12521 gz }éégé 6;_“;
New York, New York, 10010 16562 16596 2
16563 237 16597 123
(NY residents, add sales tax; Canadian 16564 177 16598 64
residents, send postal M.O. in USS$.) 16565 226 16599 237
16566 224 16600 67
12527 64 12201 252
’ 16568 19 16602
BE A WINNER 16569 26 16603 201
AT 12570 254 12201& 0
16571 55 16605 0
BLACKJACK 16572 202 16606 0
16573 199 16607 0
USE YOUR 16K ZX81/TS1000 COMPUTER 16574 6L 16608 33
TO MASTER THE THREE FUNDAMENTAL 16575 237 16609 18
SKILLS REQUIRED TO BEAT THE HOUSE: 16576 161 16610 65
.BALs'c sT:ATtEc;]Yt B 16577 202 16611 1
earn when to hit, stand, double-down, or split. 16578 184 16612 1
X cﬁa?::tgtr{:c?:gs based on whether the deck 1 6579 6l 1661 2 .
is favorable or unfavorable. 16580 195 16614 195
* MONEY MANAGEMENT 16581 175 16615 212
Maximize winnings and minimize losses by 16582 64 16616 64
properly managing your bankroll 1 6583 jLI-
This i t Lt tutorial utilizing i i
drills designed to teach you the skill you need 1o wint 16584 220
By simulating a realistic blackjack environment, each 16585 64
drill is fun to use and easy to learn. Additional features
include: multiple deck strategies, skill-level monitoring,
menu-driven screens, and more. = . . .
The cost? A fraction of the potential reward —only $25 like a machine code routine gets POKEd  Entering the Program
R s Cruion vy, ¥ into REM. Entering the program is a three step
Send check or money order to: When you want to access a file, you process.
AIR CAPITOL SOFTWARE input a search command. This command Step 1
WICHITA, KS 67277 can be any word, symbol, or phrase. Just First, the large data REM is built. The
as with the data files, the search com-  program used to create this REM line
mand is POKEd into its own special = was adapted from ‘“Space in REM” by
BAZIX: an extension of ZX BASIC cass. + inst. $12U.S. REM line. The search routine then com-  Frank O’Hara which appeared in the
LA reperit S meshies Ses hecins pares the characters of the search REM  August issue of SYNTAX. After you en-
nam . g 4 :
ﬁlgteadofamocked number. Alllabels listable. with the characters of the data REM un-  ter and RUN the REM Builder listed in
e o e e e til a match is found. Figure 1, line 11 turns into a REM state-
\éCIFb‘ASL Iis|g all v?rlablesgn r?(?hsc:ﬁ ‘memory.
eliminates an ines in one d.
ey e my miomg\:ge_ November/December 1983 © SYNC
gighhzrildHLoefebvre, Box 188, Lambton Que, CANADA




‘dKironics

4K TOOLKIT

This is the toolkit which won acclaim in the feature in the August
1982 issue (pages 29 and 30) of Sinclair User. It is the most impressive
program, fast in execution with clear and full instructions. ..it stands out
from the rest of the field.” The ZXED is a powerful editor for use on the
expanded ZX8l . Itis intended for use by the serious BASIC programmer
and offers several useful and time saving features most helpful during all
stages of program development. The facilities provided are as follows
ALTER, BYTES, COPY, DELETE, FIND, HELP, INSERT, KEEP, MOVE,
RENUMBER AND VERIFY.

$15.00

4K GRAPHICS ROM $35.00

The DK Graphic module is our latest ZX 81 accessory. This module
unlike most other accessories fits neatly inside your computer under the
keyboard. The module comes ready built, fully tested and complete
with a 4K graphic ROM. This will give you an unbelievable 448 extra
pre-programmed graphics, your normal graphic set contains only 64
This means that you now have 512 graphics and with their inverse
1024. This now tumns the 81 into a very powerful computer with a
graphic set rarely found on larger more expensive machines. In the
ROM are lower case letters, bombs, bullets, rockets, tanks, a complete
set of invaders graphics and that only accounts for about 50 of them,
there are still about 400 left (that may give you an idea as to the scope of
the new ROM). However, the module does not finish there, it also has a
spare holder on the board which will accept a further 4K of ROM/RAM
This holder can be fitted with a 1K/2K/RAM and can be used for user
definable graphics so you can create your own custom character sets

WHY WAIT?
ORDER TODAY FOR FAST DELIVERY

FLEXIBLE
RIBBON
CONNECTOR

If you have ever had whiteouts
or system crashes this could be
the answer. It stops the move-

i ment between the computer and
g \ the RAM expansion, it is supplied
with a ribbon, 6 inches long, with
a male connector at one end and
a female at the other, at only

16/64 MEMORY [

16K Memory $35.00
10K (uncased) $35.00

6GAK Memory $85.00
04K (uncased) $80.00

MEMORY, T/51000

16K MEMORY EXPANSION $35.00

The 16K used 4116 Dynamic Ram Chips. We use the dynamic
because they are much denser than static ram and occupy less space
They are also much cheaper than the equivalent product using the
static Ram. The Ram is manufactured with high quality materials and
uses high speed low power Rams. It is supplied ready-built and only
needs to be plugged into the rear of the computer. All the components
are fitted into holders. This massive add on memory which comes to
you fully assembled and tested is the cheapest 16K memory available
anywhere. Position in memory from 163834 to 32768 (same as the
Sinclair Memory) 16K (UNCASED) $35.00
64K MEMORY EXPANSION $85.00

Allthe above information on the 16K also applies to the 64K Memory
Expansion, but the advantage lies in the 64K giving nearly four times
the memory. This advanced model has 56K of usable memory. In
addition, the block from 8K to 16K can be switched out to enable the
use of other add-ons. The graphics Rom is to be used in this area
Position in Memory: 8192-65536. The block from 81%2-16384 s
switchable 64K ([UNCASED) $80.00

Please state type of machine, which Rom memory size, quantity and place when ordering _I
Pleate Senthme 7. . x . clal ciuin + T i N R (TS G
PICASESeNATIE: - < 55 3 s e LR N S
Pleasesendimes . @ v il s s v ' S SR S
Shipping charges $7.50.

In enclose cheque/P.O. payable to DK Tronicstotal $ . .. ...... ..
or debit my Access/Barclaycard | | 15 5 T 1

Signature

Name

Address

Send to DK Tronics, 23 Sussex Road, Gorleston, Gt. Yarmouth, Norfolk
Tel: Gt. Yarmouth (0493) 602453 England

 dKIronics
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QUALITY ZX-TS SOFTWARE

BLACKJACK (The game of 21) (16K)

Enjoy this exciting game! Up to 6 players may
play. All hands simultaneously displayed. Las
Vegas rules apply, with computer holding all
bets! Allows splitting pairs, doubling down &
insurance. Great for testing your strategy.

HOUSEHOLD BOOKKEEPER (Menu driven) (16K)
Provides quarterly graphic display of your bill
status, with bills due search by desired date.
Summaries of expenses paid, averages, &
expense as % of income. Printer option
included.

CALENDAR PLANNER (Menu driven) (16K)
Scratchpad calendar. Up to 200 personal
events may be filed. Add or delete anytime.
Files stay in order of date! 12 search modes
display appointments, auto mant., Honey
Do’s, jobs, etc. Also allows viewing desired
week, month, or year.
$9.95 each includes postage (Ca. res. add
Sales Tax)

s For Frae Brochure Send SASE &

I.M.S. ENTERPRISES
Bex 4503
Lancaster, Ca. 93539

Sverer Dara Save

o A powerful high speed SAVE,
VERIFY, a LOAD system. Load a full
I6k. in 30sec. 48k in 80 sec

¢ SAVE, VERIFY, a LOAD data files in-
dependently of programs.

«Programs & Data Files maybe named a
loaded by name. SCAN will list the
names of programs or data files on tape

elncluded is SPACE LEFT (in memory) a
RENUMBER routines. ALL in 3/4 k. of
M/C. A demo. program gives @ user
transparent implementation of S:D:S::

¢S.D.S. Program comes with a superior
filter with earphone monitor jock & a
comprehensive manual.

Also available

eTactile feedback overlay -- $ 3.95
minder quick reference card -~ $4.50

« WORDSINC -- $12.50
U.S. Orders to

P HARGRAVE,
SITE V, R.R. 4, NANAIMO, B.C., CANADA, VSR 5X9

eMem-

< FREE V'S
& e,
‘ Get a high quality 38 min. computer t
grade cassette ;REE vith every

software selection purchased

DISCOUNT PRICES

~FROGGER $17.95
~PINBALL $12.95
~GULP $15.95
~LABYRINTH $15.95
~-GRINNS FAIRY TRAILS $ 8.95
-YU CALC $18.95
~ORGANIZER $15.95
~CHECKBOOK MANAGER $14.95

HUNDREDS MORE- SEND FOR OUR FREE CATALOG

HARDWARE DISCOUNTS 11!

~PANASONIC SLINLINE TAPE RECORDER $29.95
~TIHEX/SINCLAIR 1816 (16K ]
~ZENITH GREENSCREEN (12"2ZVN/121)% $99.95

* VITH FREE PLANS TO HODITFY YOUR
SINCLAIR FOR VIDEO OUTPUT

SINCLAIR SUPPLY SHACK

FOR CATALOG SEND TO:

SINCLAIR S

UPPL
22626 WOOLSEY
NOVI, Hi. 489

5

Y SHACK
DR.
U]
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12 LET P=g
14 CLS
15 PRINT " ZzX FILE/FINDE
R " ,"ENTER A SEARCH C
OMMAND OR TYPE "A" TO ADD A NEW
FILE -
2¢ INPUT X$
21 IF X$="" THEN GOTO 2¢
3¢ IF X$="A" THEN GOTO 5g¢
35 LET X$=X$+"@"
54 FOR X=1 TO LEN X$
67 POKE 15513+X,CODE X$(X)
7¥ NEXT X
8¢ POKE 166@6,P-256*INT (P/256

;ﬁ POKE 166#7,INT (P/256)
1¢¢ POKE 166¢L,18
114 POKE 16605,65

12¢ CLS

122 LET B=USR 16552

125 PRINT X$( TO LEN X$-1);TAB
g; "FILE/SEARCH", , , ,

13¢ LET X=PEEK 165¢7+256*PEEK 1

135 FOR Y=X TO X+P

14g IF PEEK Y<»192 THEN PRINT C
HR$ PEEK Y;

15¢ IF PEEK (Y+1)=192 OR PEEK (
Y+1)=23 THEN GOTO 2¢@g+ (2¢g*(PEEK
(v+1)=23))

17¢ NEXT Y

18¢ GOTO 22¢

2¢# PRINT

21¢ NEXT Y

22¢ PRINT AT 16,¢;"HIT ENTER TO
CONTINUE SEARCHING "R" TO RETUR
N TO PREVIOUS FILES "N" TO BEGIN
A NEW FILE/SEARCH "

23@ INPUT Y$

235 IF Y$="R" THEN GOTO 80

2Lg IF B AND Y$="" THEN GOTO 12

245 IF Y$<>"N" THEN GOTO 22f¢
25¢ GOTO 14

sg¢ PRINT AT 7,5;"ADD/FILE"
514 FOR X=1 TO 4

52¢ PRINT AT 7,14;"INPUT LINE "

53¢ INPUT X$
54g IF X=1 THEN LET A$="*"+X$

550 IF X»1 THEN LET A$=A$+""""+ _;

X$
s56¢ PRINT AT 8+X,#;X$
57@ NEXT X

58¢ PRINT AT 16,#;"HIT ENTER TO
1,0G THIS LISTING OR""C"" TO COR
RECT IT";"

585 INPUT X$

599 CLS

595 IF X$="C" THEN GOTO 5¢#
6@ FOR X=1 TO LEN A$

61¢ POKE 16658+P,CODE A$(X)

62¢ LET P=P+1

63¢ NEXT X

635 POKE 16658+P,23

664 GOTO 14

Figure 5. Basic Listing.

Notes

P indicates the no.
poked.
The search command input menu.

of DATA BYTES

Type "A" to add a new file.
Otherwise the word you input is
poked into the first rem line.

Lines 80 and 90 poke the value of P
into BC Ctr. This variable tells the
computer how many bytes to check.

Lines 100 and 110 load D Ptr with the
address of the first byte of 11 rem.

The machine language search.

The variable X takes on the value of
the address held in FILE PEEK.

The loop then Prints the file begin-
ning at address X.

If a "#** or """" js encountered, the
program jumps to either 200 or 220,

A quote image will lower the printing
one line.

An asterisk indicates the end of a file.
You jump to the display option menu.

Type "R" to start the same search over.
Type ENTER to continue searching.

Type "N" to start a new search.

ADDING new files begins here.
This loop lets you input 4 lines of

data.

The first line always starts with "*",
Lines 2 to 4 begin with a quote image.

After you input your new file, it gets
printed and this line lets you change
your mind about entering it into REM.
(40 spaces between the quotes)

Type "C" to go back to re-enter the file.
Otherwise, each character of the new
file is poked into the next free byte

of 11 REM. After each Poke, P is
incremented.

Then a "*" is planted at the end.

When ADD/FILE is complete, the computer
returns to the search command menu.

ment containing 13000 blank spaces.
Imagine putting this line in manually!

The program takes about 7 minutes to
run. When it finally does stop with a re-
port 0/11, delete lines 1 through 10 by
typing in the line number and ENTER.
This will leave you with a single REM
line—line 11—which consists of 13000
blank spaces.

Step 2

The second part of the program in-
volves entering the search command
REM, the search routine REM, and the

loader program which lets you POKE in
the machine code search routine. Add to
line 11 the listing shown in Figure 2.

This program steps through each ad-
dress of memory between 16507 and
17000. First the address is PRINTed,
then the value stored in that byte. Fi-
nally the character the value represents
is displayed. After display of each byte,
the program gives you these options:

1) Hit ENTER if you want to con-

tinue to the next address.
2) Press “S” to STOP.
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Figure 6. MC SEARCH Routine.

Decimal Hex
Address Code Address Code Mnemonic Notes
12552 gg tOAB 2A LD HL, (NN) load HL with value held in D Ptr
16553 0 0AQ DC ¥,
1655k 64 LOAA 4o  +0DC=D Ptr
16555 237 U40AB ED LD BC, (NN) Load BC with BC Ctr contents
16556 75 LOAC 4B
16557 222 LOAD DE it
16558 6l LOAE 4o  YODE=BC Ctr
16559 17 LOAF ‘it LD DE, NN load DE with addr. of first byte
16560 130 40BO 82 14082=com of command word

16561 64  L4OB1 Lo

16562 26 LoB2 1A 1D A, (DE)

16563 237 40B3 ED CPIR
16564 177 LOBL Bl

16565 226 LOB5 E2 JP PO.NN
16566 224 LOBG EO
16567 64  LoOB? 40  4OE0=NOGOT

16568 19  Lops 13 INC DE

16569 26  Lopg 1A 1D A. (DE)

16570 254 4OBA FE CP N
16571 155 4LOBB 9B
16572 202 L4oBC CA ' JP Z, NN
16573 199 L40BD c7
16574 64  LOBE 40
16575 237 L4OBF ED CPI
16576 161 Loco Al
16577 202 40C1 CA JP Z, NN
16578 184 Loc2 B8
16579 6l 40C3 40 4L0B8
16580 195 uochk  C3 JP BN
16581 175 4ocs AF  LOAF
16582 64 Lock 4o
LASTCHR 16583 34  4ogp 22
16584 220 noc8 DC

9B=inverse

put the character in Accumulator
comp.ire value in A with the value
add ec:.f ed by HL;inc HL;

decr EC epea
Is Yes Goto NOGOT

Does Chr match? Take next Chr.
and put it in Accumulator.
-is it an inverse period?

won

Yes? Goto LASTCHR

40C7=LASTCHR

No? Compare it w/next search
command chr; inc HL; dec BC.
Match? Go back-check next chr.

No match? Goto 40AF to check
another first character.

LD (NN), HL put HL in D Ptr

16585 64  hoco 4o  40DC=D Ptr

16586 43 4ocA 2B  DEC HL Step back-put value located at
16587 126 4ocB 7E LD A, (HL) addr. specified by HL in Accum.
16588 254 4occ FE CP N 15 fthe P E%

16580 23 4ocp 17 17="*"

16590 202 40CE CA JP 2, NN Yes? Goto 40D4

16501 212 LOCF D4

16707 -~ tEl i lebo i g TUD%

16593 195 L40D1 C3 JP NN No? Go back to 40CA to look more.
16594 202 L40OD2 o ST

16595 64 4OD3 4o

16596 3% 4oD& 22 LD (NN). HL Put HL in FILEPEEK

16597 123 L40D5 7B
16598 64  L4OD6 Lo
16599 237 L4oD7 ED
16600 67  4oD8 43
16601 222 40D9 DE
16602 64  LODA 4o
16603 201 40DB C9 RET

LD (NN),

D Ptr 16604 0  40DC 0O
16605 0  4ODD 0O

BC Ctr 16606 0 LODE 0
16607 0  4ODF 0O

NOGOT 16608 33 LOEO 21 LD HL, NN
16609 18 L4OEL 12 7
V661D, L G5 ORS T ke s L E=DAT
16611 1 L40E3 1 1D BC, NN
16612 1 - hOEG 1 .,
16613 0 L4OE5 0O
1661 195 W4OE6 C3 JP NN

16615 212 LOE? Dk
16618 64 LoEs  ho WOD

L07B=FILEPEEK
BC Put BC in BC Ctr

LODE=BC Ctr

Return to BASIC
Bytes 40DC and 40DD are D Ptr

Bytes 40DE and 40DF are BC Ctr

Put Address of 1lst DATA BYTE in HL
BYTE
Load BC with 1.

Goto 40D4

3) Press “P” to POKE this address.

4) Press “B” to BACK UP one

address

5) Press “G” to GOTO a different

starting address.

Use the program to input the
machine code search routine and
to inspect important addresses to
make sure everything is added
properly.

The Linear Search routine uses sev-
eral system variables the same way that
the Sinclair Basic uses them. Figure 3
lists the addresses of these important
bytes and describes their functions. Also
listed are key addresses of the search
routine.

Before you enter the MC SEARCH
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routine you should use the loader pro-
gram (Figure 2) to make sure you en-
tered the REM lines correctly. Check
the program against these values. At
each of the following addresses you
should find the PEEK value of 118;
16546; The last byte of 1 REM
16617; The last byte of 5 REM
16652; The last byte of 6 REM
When you are sure everything is right,
begin entering the MC SEARCH. Since
the routine begins at 16552, type “G”
and input this address when prompted.
Begin POKEing the code from the table
in Figure 4. Remember to push “P” for
every byte you wish to POKE.
POKEing in the code from Figure 4
fills the 65 space REM line (line 5) with

PROGRAMERS

Every Programer has written a
program someone else would
buy.

We will package and promote
your usable programs and pay
you a competitive royalty.

To get your work on the market,
send a description of your pro-
gram(s) to our office. The sooner
you submit your work, the sooner
we can sell it for you!

SOPHIA SYSTEMS

15122 Pheasant Drive
Surrey, B.C. Canada, V3R 4X6

IF ONLY YOUR
COMPUTER COULD TALK...

ZXTALKER |ZXPANDER =
* Unlimited * Connect 3 modules
el - (BT

* NEW LOW . 2495
PRICE

7995
* Bare board

pair 1250

408-248-0516

tor demo
03/24/83 ~/
10:57:16 A-D

REALTIME CLOCK

+ HouRs CONVERTER

*« MINUTES

* SECONDS *BANALOG CHANNELS

* MONTH +256 LEVELS

« DAY “EXCELLENT FOR

* YEAR THERMOMETER

«YOU CAN ALSO
CONNECT ATARI TYPE

« BARE BOARD §14.50
*$39.95 AaT

-4995

USER FAIENOLY RESEARCH

478 W. Hamilton Ave. Suite 154
Campbell California 95008

RESIDENTS INCLUDE 85% SALES TAX
INCLUDE 5% FOR POSTAGE EXTRA REFUNDED

COMPOSE N
YOURSELF

MUSIC for the
TIMEX-SINCLAIR computer

Now that you've balanced your checkbook, calculated
your biorythms, and chased the Klingons out of the
galaxy — isn't it time to do something creative?

INTRODUCING M OZAR T

« A complete hardware/software package

* Built-in speaker

 Plugs into ZX81 or T$1000 without modification
« Complete instruction manual included

* 15 day unconditional money-back guarantee

o Allows addition of RAM pack and other modules

$79.91

Calit. Residents
add 6% Sale Tax

yours for a song...
WRITE TO

RIGON

§72 AVENIDA DE LA PLATA (DEPT. 102)
NEWBURY PARK, CA 91320 (805) 498-1735

$3.00 Shipping and Handling

PUT YOUR RMIGIE TO WORK]|

c

Check Master Uner Friendly, Many Driven Fomet. $19.9 8

16k on Cassette. Up to 90 En t & Analysis; Professional Features =
Complete Review, Editing, ond Monthly Bank Statement Reconciliation;

o every itep.

Accounts Pay- Mus'ev

16k on Cassette

o Fomet.. $19.95
Review by Account,

i Mo G Meaoiod

@ every point

CHaler CHind, Lild, e

Tows
Analysis, & Printer Support




the MC SEARCH instructions.

Step 3

When you are done, you are ready to
enter the third and final phase of the
program: Typing in the Basic. This part
executes file inputs to the Data REM
and displays found files.

There is no need to delete the loader
program. When you are experimenting
with the search routine, you can use the
loader to PEEK into the various point-
ers as well as observe the search com-
mand and data REMs.

Figure 5 lists the Basic routines. Sim-
ply insert the lines into what you already
have typed into your computer.

How The Program Works
When you RUN the program, the first

line to be executed is

12 LET P=0
This variable represents the number of
data characters used in the data REM
line. Since you have not added any files
yet, P is initialized with the value of
zero.

Line 15 prints the search command
menu. From here you can either input a
command word or let the computer
know that you want to ADD a new file.
If you type “A”, line 30 sends you off to
the ADD/FILE routine beginning at
line 500.

ADD/FILE uses a FOR-NEXT loop
to let you input four lines of data. For
each value of the loop, you input a line
of information at line 530.

This program “marks” each line you

input with two very important symbols.
These file markers are used by both the
machine code search and the Basic dis-
play routines. Every file begins with a
“*> and each new line of data begins
with a quote image. Lines 535 and 540
insert these symbols into the string of
data you input. For each iteration of the
loop, these lines put the text you input
into one long string (AS$). If you are in-
putting the first line, A$ becomes
“*7 4 X$ (the line you input). If you are
adding lines 2 through 4, line 540 adds a
quote image, then the line of text.

Line 545 displays your new file. After
all four lines are put into AS$, lines 580 to
595 are executed. The prompt tells you
that if you see a mistake in the new file,
you can correct it by pressing the letter
G

Press any other key and the file gets
added to the data REM line. This is
done in lines 600 to 635. The FOR-
NEXT loop takes each character of A$
and POKEs it into the next unused byte
of the data REM. After each POKE, the
variable P is incremented by line 620.

Before ADD/FILE is complete, line
635 POKEs a file marker (*) into the
space immediately following the last
character of the newly added file. This
marker tells the computer to stop
PRINTing when it is displaying files.

$29.95

Key Features Of PFDB

1. User fnendly menu driven command SyStem requires no previo

computer know

2. Multiple key searches—A feature not found on many more costly

ystem:
3. Indexing for faster retneval of dat

4 Variable length fields that

any other systems and saves mer

5. Versatility—with its user
10 perform many ¢

ngs and records. PFDB
t apphica

6. Direct execute commands available for experienced user

Personalized Flexible Data Base

IS @ sophisticated .easy-to-use Data Base
Management system professionally designed

to allow your home computer to perform tasks
that were previously reserved for more expensive
computers Here are a few examples of what
PFDB can be used for

* BIBLIOGRAPHY/RESEARCH NOTES

* PERIODICALS INDEX

* PHONE/ADDRESS LISTS

* CATALOG APPLICATIONS: STAMPS,
COINS, ETC.

e AND MANY MORE!

GET THE MOST OUT OF
YOUR HOME COMPUTER
WITH PFDB

TO ORDER SEND CHECK OR MONEY ORDER TO:
PERSONAL COMPUTER ENGINEERS
P.0. BOX 389, HAWTHORNE, CALIF. 90250

NAME
ADDRESS

CITY STATE

ZIP

CARTRIDGE

direction, D

sette

RAM. VERY DIFF
hours.

(Add $2 P&H)

EPROM

g 42)ndw o)) [DUOSAIJ

available for $17.95.

N
SA422UISU

packs unless modified.
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PROGRAMMERS TOOLKIT and GRAPHICS ROUTINES

A 16K to 64K compatible cartridge that plugs into the back of the ZX/TS. It
provides 8 programming aids such as: RENUMBER, DELETE, REMGEN,
etc. and 15 graphics aids that will ROLL or SCROLL the screen in any

AW or UNDRAW a predefined figure anywhere on the
screen, BACKGROUND, and more. Allows use of all 24 lines of the screen.
EPROM on cartridge uses the 12K to 16K block of memory so that none of
the BASIC programming area is used. (add $2 P&H)

PROGRAMMERS TOOLKIT and GRAPHICS ROUTINES on cas-

Same as cartridge version except requires RAM in 12K- 16K area.

DRY GULCH on cassette (16K)

An interactive adventure where the user types in short English phrases
such as: Go North, Take the Hammer, Saw the Iron Bars etc. to explore an
old west ghost town in search of treasure. Written in BASIC and SAVEable in
progress. Estimated time to solve is 10-12 hours. Try this adventure first.
MORLOC CASTLE on cassette (16K)

Similar in style to DRY GULCH, MORLOC CASTLE is, however written in
machine language to provide much faster response. Provides over 200
words of vocabu aig, is SAVEable in progress and uses every last byte of

LT (hint sheet available) estimated time to solve 30-50

EPROM CARTRIDGE KIT

A complete kit (less EPROM) to build a plug in cartridge that will accept
one 2716, 2732, or 2764 EPROM. Board may be memory mapped
8K increments in 8K-16K area of memory (16K-32K if RAMpack is not used).

EPROM PROGRAMMER KIT*
A comglete kit to build a programmer for 2716, 2732, 2732A and 2764
. Includes: PC board, all parts (except 28v or more power supply),
cassette, and instructions. (Add $2 P&H)
EPROM PROGRAMMER ASSEMBLED*
As above except assembled and tested. (Add $3 P&H)
1/0 PORTS AND EPROM PROGRAMMER PLANS
Schematic documentation and software listing to build a 24 line 170 port
then use it to program 2716, 2732, 2732A or 2764 EPROMS. Bare PC board

“NOTE: compatible only with ‘feedthrough’
TECH, BYTE BACK etc. NOT compatible with TIMEX or SINCLAIR RAM-

NEW YORK RESIDENTS ADD APPLICABLE SALES TAX
UPSTATE LABS

ROCHESTER, N.Y. 14606

$29.95

$9.95

$9.95

$14.95

$17.95

in 4K or

$39.95

$49.95

$5.00

RAMpacks like MEMO-

27 ELVIRA ST.
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The line says
POKE 16658 +P,23.

23 is the code number for an asterisk.
See the ZX81 owners manual for a com-
plete list of all characters and their
codes. The file is added. We now jump
back to line 14; the search command
menu.

Before you actually add your first file,
you should note how the machine code
search works. If the search routine can-
not find a file which contains the search
word you input, the computer PRINTSs
the first file of the data REM line.
Therefore, your first file should be an
informative statement like “SEARCH
IS COMPLETE”. Even though the pro-
gram asks for four lines of data per file,
it is perfectly legal to input a one liner.
To add empty line, just hit ENTER
when lines 520 and 530 ask you to IN-
PUT a line of text.

Finding and PRINTing Files

The linear search hunts for any word,
symbol, or phrase you want. Every file
which contains the words or characters
in question get PRINTed. This “seek
and print” routine begins at line 15, the
search command menu. This is where
we ADDed new files by typing “A”. If
you do not type “A”, the computer
tacks an inverse period onto the end of
the word you INPUT when line 35 is
executed. This symbol indicates to the
computer that it is the last character of
the search command word.

Next, lines 50 to 70 POKE the search
command into the first REM line of the
program.

Before the MC SEARCH is called,
lines 80 to 110 initialize both BC Ctr
and D Ptr to their proper values. At the
beginning of every search, BC Ctr takes
the value of P. D Ptr receives the ad-
dress of DATA BYTE, the first charac-
ter of the data REM line (address
16658). When BC Ctr and D Ptr have
these values, the MC SEARCH knows it
must begin searching at the beginning of
the data REM line and continue search-
ing until it has gone through every used
byte of stored data.

The hunt for the first file which con-
tains the search command word is ready
to commence. Line

122 LET B=USR 16552
breaks the computer from Basic and exe-
cutes the assembly language instructions
beginning at address 16552. This line
does more that just jump to the USR
code. It also sets up the variable B. The
value that B assumes is the number
which is held in the BC register pair on
return to Basic . In the assembly lan-
guage routine, the BC pair acts as a
counter of each byte of data searched.
BC starts off equal as a counter of each
byte of data searched. BC starts off
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CURRY COMPUTER
Software & Hardware
T/S 1000 and T/S 1500
TIS 2000 Series
Write for FREE Catalog
Over 60 Programs/Keyboards/Rampacks
DEALER lNQUlRlES WELCOME
5344 W. Banff Ln./Glendale, AZ 85306
1-602-978-2902

T Y e o o I PR ez v, - -= SLEne ML S e |

We are an organization of people using Timex/
Sinclair computers. We share information, pub-
lish a newsletter. and have a cooperative for com-
puter products which are discounted. Join us

SINCLAIR USERS" NETWORK
2170 OAK BROOK CIRCLE
PALATINE IL 60067 3129349375

User Friendly Software
presents
Electric Address Book, 16k/ts 1000/zx81/ $13.95 ea cassette
list records, display one record, alphabetic sort.
print all records, print one record, add record, delete record, save.
100-81 character records from each master you make Complete
instructions.
Hang-word 16k/TS1000/ZX81, $14.95 ea cassette
Levels: 1,Elementary. 2.Junior 3 Secondary. 4 High. 5,College
8100 character store, 7100 clue combinations, true random design. A
learning word game for all levels. Hang one on, if you can?
Send check/money order/plus $1.00 postage (ny res. 7'4% tax) to: User
Friendly Software-PO Box 2115-Hemp. N.Y. 11551 Att. Mr. Fagan
MS.ED

SPECIAL BUY!

Regression up to 15 variables $3, 3 Factor

ANOVA $1.50, 2 Factor ANOVA $1, Latin Square

$1.50, Completely Randomized ANOVA §1 & MANY
ORE!

Order all 5 listings plus $1 S&H today and get an
interesting program FREE !!!
AKO TECH Dept. 51 1613 Dayton Road
West Hyatisville, MD 20783

SASE for FREE catalog.

$5.95 ASSEMBLER $5.95

Astounding Value! Money Back No
Questions Asked if returned in 7 days.
A 39 page instruction manual shows
you how to make your own tape—or
buy ours for $9.95 more. Needs
16K RAM. Write: Eugene Zwei

P.O. Box 1022, Pearl River, NY 10965

NEW FROM D-RAM

MACHINE CODE PROGRAMMERS

Does 5F5C come before or after 5FC5?
What is memory location 18704 in
hexadecimal? NOW you can make
conversions between decimal and
hexadecimal easily and accurately,
without losing your train of thought,
with a top-of-the-line, scientific calculator
by SHARP.

This shirt-pocket, LCD, 48 function calculator
comes with a carrying case, batteries, operator's
manual, and a 128 page textbook. Personal ex-
perience says this is a good buy.

ORDER M 1001 . v sarva s $29.95

ALL PROGRAMMERS

Does digging through the manual
for a bit of information haveyou /.
talking to yourself? Try the REF- /i
ERENCE CARD FOR THE ZX80, /!
ZX81 and TIMEX SINCLAIR 1000. X
This folded reference card gets you to the infor-
mation FAST. Contents include information the
manual has — and more!

ORDER B1023-1.............. $5.95
NO CHARGE FOR HANDLING AND SHIPPING
VISA & MASTERCARD Accepted

D-RAM also handles software, hardware &
Books — lots of books.

Send for your free catalog TODAY!

D-RAM PRODUCTS
4352 Grow Road, NW

STANTON,MICHIGAN 48888
SR

CBORGIARS

&N

NOT ANOTHER T0Y

BUT A COMPLEX SIMULATION OF FOUR MILITARY-INDUSTRIAL
ECONOMIES LOCKED IN A DEADLY STRUGGLE FOR SURVIVAL.
ONE TO FOUR PLAYERS COMPETE WITH EACH OTHER AND/OR

THE COMPUTER.

BALANCE OF POWER DEPENDS UPON

SKILL IN DEVELOPING RESOURCES, USE OF ESPIONAGE,
EXPLOITATION OF ALLIANCES, AND UTILIZATION OF MILITARY
POTENTIAL REQUIRES ZX81 OR TS1000 WITH 16K RAM.

ORDER FORM FOR CYBORCINARS

Send $14 (plus $1 for shipping) to:

STRATAGEM CYBERNETICS, INC.,

286 Corbin Place, 2E, Brooklyn, New York 11235.

o TR IR o # 8 bt e

ADORESS
SO e
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Business/Professional Applications
for Timex/Sinclair users.

Busyness is the only publicarion
geared to professional & business applica-
tions for Timex/Sinclair users. Six fimes
yearly Busyness presents Feature arricles,
New Producrs Informarion, Resource List-
ings . . . and more

Enclosed is my check for $12.00 ro cover a one year
subscription. Make check payable to Busyness

Busyness

P.O. Box 421773 5.F. , CA 94101 J

CIRCLE 9 ON READER SERVICE CARD

REVERSE VIDEO
DIRECT VIDEO

FOR
YOUR ZX-81/TS-1000

YOU GET BOTH FEATURES FOR ONLY $18.95 PLUS $1,50 SHIPPING AND
HANDLING, REDUCE EYESTRAIN AND FATIGUE WITH THE REVERSE VIDEO
PEATURE. ELINMINATE INTERFERENCE WITH AN INCREASE IN SHARPNESS
AND DEFINITION BY USING A STANDARD VIDEO MONITOR. FEATURED IN
THE MAY 1983 ISSUE OF COMPUTERS AND ELECTRONICS THE DVC-2 PRO-
VIDES A 75 OHM DIRECT VIDEO OUTPUT WHICH WILL DRIVE MOST VIDEO
IN ADDITION EITHER NORMAL OR REVERSE VIDEO CAN BE
A SWITCH,  THE DVC-2 IS A SMALL PRINTED CIRCUIT

MONITORS.
SELECTED WIT
BOARD WHICH FITS INSIDE THE COMPUTER AND CONNECTS WITH ONLY
FOUR WIRES. YOU CAN STILL USE YOUR T.V. AS A DISPLAY SINCE THE

COMPUTERS MODULATOR IS NOT AFFECTED. ORDER YOUR KIT TODAY.

RANDOM ACCESS

BOX 41770K « PHOENIX ,AZ+ 85080

N KIT FORM.
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THE PEOPLE’S
COMPUTER
SUPPLY

MAKE YOUR TIMEX/SINCLAIR ZX80/81 DO EVERYTHING
FROM PLAYING GAMES TO SERIOUS BUSINESS
APPLICATIONS WITH HARDWARE & SOFTWARE FROM
THE PEOPLE'S COMPUTER SUPPLY.

MEMOTECH PRODUCTS OURPRICE #2 USIPI #
# 1 64K MEMOPAK $1449
# 2 32K MEMOPAK 059
16K MEMOPAK

9" GREEN
PHOSPHOR MONITOR 4
Requires Direct Video Mod to Z X81
FREE Plans with order, simple in
B stallation
5 HIGHRESGRAPHICS ? #3 WILLIAM
6 PARALLELPRINTER LTD
NTERFACE 4 SPEECH
7 RS232INTERFACE FOR UNLIMITED
PRINTER & MODEM VOCABULARY FOR ZX80 81
8 PRINTER CABLE SPECIFY TIMEX 99 95
RS2320R CPI 19.95
#9 NEWDIRECT CONNECT
FULLSIZE KEYBOARD

STUART SYSTEMS

SYNTHESIS

#4 BIGEARSSPEECHRECOGNI
TIONSYSTEM 99 95

CRASH GUARD PROTECTION FROM
ACCIDENTAL CRASHES 19.95

#5 AERCO FACTORY

5T0s ik AUTHORIZED DISK DRIVE
SYSTEM DISTRIBUTOR DISK
CONTROLL CARD .....$179.95

No soldering, plugs into edge ¢
#10 SEIKOSHA GP100A DOT
MATRIX PRINTER. . 32500
SEIKOSHA GP250X DOT
MATRIX PRINTER
OTHER PRODUCTS
#1 ZON X 81 SOUND
GENERATOR $49.95
CALLOR WRITE FOR OUR CATALOG.  Foreign Orders Please Add $5.50
U.S. Orders Please Add $3.00

VISA, MASTER CARD & AMEX Printer & Monitor Orders add $7.50

& MONEY ORDERS

THE PEOPLE’'S COMPUTER SUPPLY

P.O. Box 664, Sidney, Nebraska 69162
Order Phone: Tel. 308-254-3208

PERSONAL CHECK
ALLOW 2 WEEKS

CIRCLE 48 ON READER SERVICE CARD

NEW EXCITING GAME!

BY THE AUTHOR OF
“MR. MUNCHEE”
AND
“SPEED SNAKE”

TS1500
TS1000
ZX81
16K

Beautiful Jane has been abducted by savage Kong. Her
rescue requires a perilous venture into Kong'’s lair (one of 4 ac-
tion structures) during which you will face tumbling barrels,
trap doors, and collapsing girders. Skillful use of the hammer
and broken ladders is your protection. Only great agility and
cunning will outwit Kong — climb quickly or Jane will perish.

* Personalized high score feature

$14.95 USA. $17.95 CANADA

+ $2.00 shipping and handling. Ontario residents add 7% sales tax
VISA, MASTERCARD, CHEQUE, or MONEY ORDER accepted
For VISA and MASTERCARD include card #, expiry date, and signature

Send with name and mailing address to

_9/—'5 GREG BROOKS SOFTWARE INC

BOX 69, POSTAL STATION A
CIRCLE 2 ON READER SERVICE CARD

MISSISSAUGA, ONTARIO
CANADA L5A 226
DEALER AND DISTRIBUTOR INQUIRIES INVITED.




M ONSTER!

AWESOME GRAPHICS | EXCITING 3D GAMES,
BUSINESS SOFTWARE, PROGRAMING AIDS,
WE ONLY STOCK THE FINEST IN SOFTWARE
FOR THE TIMEX TS1000, SEND SASE WITH
THIS AD AND RECIEVE A FREE GRAPHIC PRO-

GRAM AND A COMPLETE LIST.

Z X DATA

16783 BEACH BLVD. HUNTINGTON BEACH, CA 92647

THE CHEMISTRY TUTOR

T/S 1000, 16K RAM
Attention chemistry students! Your chemistry problems
are solved! The program helps you learn writing chemical
formulas, naming compound formulas, mole-gram-
molecule conversion problems, balancing chemical
equations, stoichiometry problems, incluing mass-mass,
mass-volume, and volume-volume relationships, Boyle's
law, Charles law, combined gas law, and ideal gas
equation problems. Cassette 15.95. H.R. Brady, 301 Pine
St., Neptune Beach, Fla. 32233

FREE CATALOGUE

S.A.S.E. gets you a valued packed hardware/software cat-
alogue. Complete line of Timex/Sinclair software. Many
peripherals also available.

Valuable coupon for early catalogue requests

Troiano Software Company
Box 40
Nesconset, New York 11767

COMPUTES MONTHLY PAYMENTS,TOTAL COST OF LOAN,

INTEREST AND PRINCIPLE AMOUNTS PER MONTH AND BALANCE.

OFFERS PRINT TO SCREEN OR PRINTER OPTIONS.

2X/TS2040 PRINTER CAN BE USED TO TAKE FULL ADVANTAGE OF THIS
PROGRAMS FEATURES,BUT 16 NOT REQUIRED TO UTILIZE PROGRAM.

CASSETTE AND INSTRUCTIONS $8.95 POST PAID
MD. RES. ADD 5% SALES TAX

SEND CHECK/M.0. TOi L.A.WESTHAVER

TIMEX SINCLAIR PERSONAL COMPUTER & PRINTER
New TS 2048 Computer ( 16k ROM with 16k RAM)
New TS 2068 Computer ( 16k ROM with 48k RAM)
New TS 2040 Printer (For 2x81.TS1000. TS2048. TS 2068) $84.95
PRINTER PAPER THREE ROLLS
For TS 2040-- $7.95
For ZX o - $11.00
Postage $3.00 Uvoer C A resident Add sales Tax Send CHECK
ORM O ORCALLFORC O D 213-500-8645
SINGH COMPUTER SUPPLIES

7.0.BOX 74
GLENDALE CA 91205

AMORTIZER ZIX81/TS1000

247 PAUL MARTIN DR.
WATERLOO,MD. 21227

[‘I;\‘Bé)g' INDEX FILE ©F UP TO 200 PROGAAMI ON TAPE

{CONTENTS-

| SEND CuEck OR M.0. Fon $19.95 PPD To! |

TABLE OF CONT'GNTS AND LOAD
SELECTOA FOR CASSETTE TAPES
BOTH reegrams on ove Tare  16x

THE WIZARD WORKS
BoX 65

|° WALKERVILLE, MICH, 434959
PH. (416)-873-514y

)

e POLYKEYS JSi0

TS1500
-Replaces “INKEYS" FUNCTION
-Use 2 or more ke'ys ot the same time
in your BASIC p
-Relocatable Llstlng $3.00 US Funds
JERRY TILL
527 Downie St., Strotford
Ontorlo, CANADA N5A 1Y3

MEMORY SCOPE +

A revolutionary program
opens a new view to the in-
side of your computer.

Send S.A.S.E. for FREE

info packet and machine
language helper.
P.O. Box 13651
Albany, N.Y. 12212

BONNIE & CLYDE
SOFTWARE

equal to P and decrements with each
byte until it reaches zero. The variable
B, then, does the same thing. When
B=0, the computer knows that the
search is complete.

Figure 6 shows exactly what the MC
SEARCH does.

Essentially, the Machine Code Search
takes the first character of the search
command word and checks it against ev-
ery character held in the data storage
REM. When it finds a match, the rou-
tine compares the next character of the
search word with the next character of
the data REM. With every match the
operation repeats until the computer
reaches the last character of the search
word (an inverse period) or until it finds
2 non-matching characters. If the last
character of the search word is en-
countered, the computer steps back
through the REM until it finds a file
marker (*). This indicates the beginning
of a found file. The variable FILEPEEK
is loaded with the address the marker is
occupying, D Ptr marks the spot where
the file was found, and BC Ctr is loaded
with the number of data bytes still un-
checked. Completing this, the computer
returns to Basic.

If the search resulted in a non-match,
the computer simply resumes searching
for a match of the first character of the
search word until the entire block of

occupied loads FILEPEEK with the ad-
dress of the first file in the data REM.

nf
QICSS Ui uill aiise 10

Then it returns to Basic.

File Display

With FILEPEEK loaded and the
computer back in Basic, line 130 takes
FILEPEEK’s address and assigns it to
the variable X. Then lines 135 to 210
display the file. At 135, a “Y” loop is
initialized. Its first value is X or the ad-
dress held in FILEPEEK. The next line
checks each byte of data held in address

- il

“First you lull them into a false sense of
confidence with a couple of perfect runs...”

You did it! You're rid of the last bug and your
program is ready. Ready to Educate. To Or-
ganize. To Analyze. It has graphics. It has Color.
It has Style. t's PICTURE PERFECT! So how
do you get your picture UP IN LIGHTS? Con-
sider this: SourceWare is one of the fastest
growing and highest paying TS software dis-
tributors in America. And 1984 promises to be a
year of EXPLOSIVE growth for TS distributors
and software writers with the release of the TS/

| 2000 this fall. Which means there is a HUGE
| market in the making eager to see your program

UP IN LIGHTS! But to corner a share of the
market you must act fast! Write TODAY for our
information packet and let us show you how we
can get your program UP IN LIGHTS. (And
money in your pockets)

SOURCEWARE, INC.
P.O. Box 1579 Dept. ss
Vernal, UT 84078

TS/1000 PROGRAMMERS TS/2000

SPECIAL
TWO-FOR-ONE
INTRODUCTORY
OFFER

: Audio MC

Steve Carlton?

Find out with “Superstar Baseball” ¢
Manage teams made up of superstars from the
past and present. Use real baseball statistics.
Sinclair updates stats after each at bat. Play one

game or serles. (Needs 16k)
e T R S A SRR e $7.95
Apple Pie Software
11 Norwalk Street, West Haven, CT 06516

Save $$ on credit card
bills with PAYOFF, For
16K TS, ZX,
512,95, SASE for dnfo,
ACE SOFTWARE, 2 E, Oak
Moorestown, N.J, 08057

cassette

Convert standard full-site keyboard to operate with

Send 8.A.8.E. for
other offerings
SOFTWARE for T/S:

17 user-named acots,
auto end balance amt,
amts aligned at decimal pts., 17 CHR$/name,

Attn: T. W. Vessels

morel

KEYBOARD CONVERSION FLANS including EXTRA KEBYS info.

\
How Well Would Babe Ruth Have Hit Against
your T/S 1000, 2X81, ZX80. Complete plans $3.76 ppd.

Enterprises
"CHECKBOOK /BUDGET" BRt. 1 Box 77
for 2K or more RAM. Brownsville, KY 42210

Listing $3.00 ppd, cassette $8.95 plus $1.00 p. & h.

— EPROM ERASER (Semi Kit)
— EASY EYEFILTER

— DECK CALIBRATOR

— KOTE JACK

21.95
14.95
9.95
6.95

MC/VISA Prices include postage

See May Sept Issues
ARTISAN ELECTRONICS
BOX 6631 « PORTSMOUTH, VA, 23703




The SEARCH command checks the first letter of the word
against each letter in REM until it finds a match;
then it repeats with the second letter, and so on.

Y to see if it is a quote image (CHR$
192). If it is not, the character held in
that address gets PRINTed.

Line 150 checks the next byte for a
quote image or an asterisk. If the com-
puter finds one of these file markers, the
command:

GOTO 200+ (20*%(PEEK (Y +1)=23))
is executed. The expression

(PEEK (Y+1)=23
is actually a number.

If PEEK (Y + 1) really does equal 23,
the number is 1.

If PEEK (Y+1) does not equal 23,
the number is 0.

So depending on the PEEK value of
address (Y + 1), the computer will

GOTO 200+(20*1) or 220
if it finds an asterisk (PEEK Y + 1=23),
or

GOTO 200+ (20*0) or 200
if it finds a quote image.

If the quote image is encountered,
lines 200 to 210 simply move the
PRINTing down one line. Then the
computer jumps right back into the loop

to PRINT more characters.

But, if the asterisk is found, we have
come to the end of the file, or more pre-
cisely, the beginning of the next file:
GOTO 220.

Here, we find a list of display options.
After the text of the menu is PRINTed,
line 230 lets you make your selection.

If you type “R” meaning RETURN
to previous file displays, line 235 sends
you back to line 80. This has the effect of
making the same search over again. This
is useful when you have several files that
contain the same search word. If, after
printing the third or fourth file, you
want to go back to look at the first one,
type “R” to RETURN.

Line 240 says that, if B is not equal to
zero (the search has not yet progressed
through all occupied bytes of the data
REM) and you press just ENTER, then
GOTO 120. This jumps you back into
the MC SEARCH. D Ptr and BC Citr
remember where the computer stopped
before it printed the last file, and search-
ing resumes from that point. Hitting

ENTER, therefore, lets you continue the
search through the remainder of the
Data REM.

Finally, if you type “N”, line 245
sends you back to line 14. This breaks
the search entirely and you can INPUT
a new search command word.

Conclusion

This program showed you one way to
store information, find it with lightning
speed, and display that information once
it is found. A good data base must also
take into consideration many other de-
sign parameters. How do you edit exist-
ing files? How do you delete those that
are out of date? What other display op-
tions need to be included? What about
SAVEing the program on tape? How
can files longer than four lines be stored?

Every new capability added to a pro-
gram uses valuable memory space which
could otherwise be used for data storage.
Finding ways to combine the most func-
tion with the most data capacity is per-
haps the greatest challenge of all. ~

1 gramming:

MXP: Stores and manipulates
complex formulas without pro-

+Solves equations

ZX-MAN
Turn your ZX81 or TIMEX
SINCLAIR 1000 into an ar-
cade type game computer with

i . i ing - ZX-MAN. 100% machine
;.l:gtcéi.on plotting Sutput. 1o code makes this fast acting pro-
= v . . gram as much fun as being at
E)(émg:(e;e )functlon set (trig, the arcades. With the joystick
> i option you can have the real
X Ussfsrg 5 definable module feel of game playing never be-
( s ) . . fore available for your ZX8I
P Engineering, Physic, Math or TIMEX SINCLAIR 1000.
Modules ($19.95 ea) 16K required. . .... $14.95
SCOVI: Software controlled video inverter to improve
displays. No hardware needed. A uto merges with your JOYSTICK and ZX-MAN-Both for $24.95
program ($9.95) "\

JOYSTICK

With ATTO-SOFT's JOY-
STICK your ZX8I or TIMEX
1000 can be turned into an ar-
cade type computer allowing fast
controlover ZX-MANand other
type software. Requiring only six
simple solder connections inside
your computer. Also included is
software to develop your own
PEOBTAINS o ivssnab s v $14.95

MEMOSHA: Allows the Seikosha, Radio Shack,
Gorilla, Banana printers to list the entire graphic set
using the Memotech interface ($15.95)

SPECTREX: Creates true perspective drawings
from user defined data points; viewing angles may
be changed at will; data is entered only once and is
maintained by resident file manager ($15.95)

FINANCIAL MANAGER 1000; A completely
integrated business-home budget, expense, checking
and financial management system. Maintains
monthly and year-to-date records of 35 user defined

categories ($15.95)
SYBER

Send Check or Money Order to:

ATTOU-S0FT

INNOVATION CAN BE
FUN - ENQUIRE ABOUT

OTHER SYBER 1325 Diller Rd I
SOFTWARE Ocean Springs, MS 832 E. Third Street
== - 564 Galesburg, lllinois 61401
IR Phone: 601975+ American 309)34341 14 Peaseadasiso
( ) LL_—VQA ) one: 601-875-3682 Express (309) 343- Postage and Handling
St — Accepted COD $2.00 additional
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Groups in the US

Directory of User Groups

Joining a user group is one of the best ways of learning
about your computer and sharing what you have learned.

The following Directory of User Groups ranges from groups
that have been established for some time (shown by club
name) to groups just getting underway (usually indicated by
“area:”). Some groups are special interest groups (SIG) within
larger computer clubs. Many groups have chosen a name
which can be used to make an acronym.

The groups fall into three categories: Groups in the US;
Groups outside the US; Topical Groups.

The states and countries are given in alphabetical order.
Within the states the groups are arranged in ZIP order.

The name and address of the contact person follows the
club name or area. The telephone numbers given are usually
for the contact person and calling times are indicated as: (d):
day; (e): evening; (h): home; (w) work. NL following the
contact indicates that the group publishes a newsletter with
the name in italics. The area served by a group is given next if
the area is not clear from the group name.

In most cases the groups have modest dues which usually
include the cost of the newsletter if any.

If you want to contact a group in your area, either call the
number listed or write a letter to the address. All the groups
will appreciate the courtesy of a self-addressed, stamped
envelope (the long size) since they do not have secretaries or
unlimited budgets for postage. In general an SASE will get
you a quicker reply.

Timex/Sinclair Users Group
PO Box 41795
Tucson, AZ 85717

Alabama
North Alabama ZX80/1 California
Users Group West Los Angeles ZX80/81
Bob Boyer Users Group
11083 Rivlin Rd. PO Box 34545
Huntsville, AL Los Angeles, CA 90034

(205) 883-4354 (e) Attn: Dr. George Kuby

(213) 550-5035

Arizona (afternoons only)
1st Sinclair Users Group
of Phoenix South Bay Computer Club

Randy Saxton

4827 N. 63rd Dr.

Phoenix, AZ 85033
(602) 846-2882

c/o John W. Petersen

2316 Walnut Ave.

Manhattan Beach, CA 90266
(213) 545-9581

November/December 1983 © SYNC

CompuT/S Club
Robert Jorgenson
3814 Coleman Ave.
San Diego, CA 92154
(619) 424-6202
NL. San Diego County area.

Carpenteria area:
Harvey Wheeler

Box 704

Carpenteria, CA 93013

Monterey Timex/Sinclair
Computer Club

John S. Taylor

698 Van Buren

Monterey, CA 93940

Peninsula T/S User
Group

263 Gateway, No. 107

Pacifica, CA 94044
NL: Timelinez

San Francisco-San Mateo area.

Timex Sinclair Users
Nationally Active
Megagroup, Inc.

c/o Walt Gaby

3325 Pierce St.

San Francisco, CA 94123

Association of Greater Bay
Area Timex User Groups
Paul Perreault, Organizer
947 Clara Dr.
Palo Alto, CA 94303
NL: Timelinez

South Bay Timex/Sinclair
Users Group
Paul D. Perreauit, Dir.
947 Clara Dr.
Palo Alto, CA 94303
NL: Timelinez. San Jose
area.

Bay Area ZX80 User Group
2660 Las Aromas
Oakland, CA 94611

East Bay T/S User Group
654 40th St.
Richmond, CA 94805
NL: Timelinez.
Berkeley area.

Oakland-

High Score Video Arcade
Kent Hicklin

2301 Mission St.

Santa Cruz, CA 95060

Sacramento Timex/Sinclair
Users Group
Jim Hirleman, Chair
3655 Sunset Blvd., No. 42
Rocklin, CA 95677
(916) 624-9103

Colorado
Mile High Chapter
T/S Users
Peter J. Callinicos, Pres.
12026 W. Virginia PI.
Lakewood, CO 80228
(303) 986-4843. NL.

Connecticut

Sinclair/Timex Users Group

c/o Carol Doyle

1070 S. Colony Rd.

Wallingford, CT 06492
(203) 269-7595

Chris Baldwin

Sinclair Study Group

16 Lewis St.

New Haven, CT 06513
Monthly  newsletter for

children: $6.

Fairfield County User Group
c/o Bill Hoover

18 Spireview Rd.
Ridgefield, CT 06877
SWCT area.

Florida
Orlando Area Sinclair
Users Group
Juan Rivera
Box 21124
Kennedy Space Center, FL
32815

83
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Shipping & Handling
U—-v to all prices.

I

[

[
[

[

U Occupation__

" ADD ONS

COMPUTER
STANDS _

G-~

POWER
BASE

Raised stand
for TS1000/1500

$19.90
Order ref: PBS1

WOBBLE STOPPERS

Atlast, a fool proof method of avoiding ZX81 whiteouts caused
by Ram-Packwobble. Simply turnthe plasticthumbscrew until
the Ram-Pack is held firmly against the ZX81. No soldering no
stick-on pieces, just common sense!
Flat or tilted models.

//

Small
flat for

Small
B Ram Pack tited for
' : TS1000/1500
$7.90 Order ref: SW & R P

$9.90 Order ref: STW

Large flat or tilted

for TS1000/1500

Ram-Pack

and

Printer

$8.90 flat
ref: LW

$10.90 tilted
ref: LTW

" ADD ONS

414, South Evergreen, Arlington Heights, lllinois 60005.

Add $4.00

Please send _ref:
enclose check for $

payable to Computer Add Ons
Signature Date

Name
Address

e e O

O /e EaA S O e c) & =t
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ZX80 Southeast Region Club
Ralph Coletti, Pres.
869 Levitt Parkway
Rockledge, Fl 32955

NL

South Florida Timex/Sinclair
Users Group

Bob Pearsall

9220 Fountain Rd.

Lake Worth, FL 33463

Florida Suncoast ZX/TS
Computer Society

John Dowlan

PO Box 5021

Spring Hill, FL 33526
(904) 683-3961

Timex and Sinclair
Bay Area Microcomputer
Users Group

PO Box 644

Safety Harbor, FL 33572
NL: Keyboards

Cape Coral area:

Richard Perkins

157 S. W. 49th St.

Cape Coral, FL 33914
(813) 542-1640

Georgia

Timex User Group of
Marietta, Georgia

Hubert Crowell

3105 Mary Dr., N.E.

Marietta, GA 30066
NL

Metro-Atlanta Area ZX Users
Jeff Feinsmith

1640 Bethaven Rd.
Riverdale, GA 30296

(404) 997-0204

Atlanta Sinclair/Timex
Users Group

Phil Hoffstadter

PO Box 2842

Atlanta, GA 30301
(404) 529-4326

illinois
Chicago/Des Plaines Area
Sinclair Users Group
Circle Chess Computer Club
Attn: A. F. Stanonis
PO Box 63
Des Plaines, IL 60017
(SI: Circle Chess)

Sinclair Users Network

2170 Oak Brook Cir.

Palatine, IL 60067
(312) 934-9375. NL.

Evanston area:
Brendan P. Holly
1246 Eimwood Ave.
Evanston, IL 60204

Sinclair-Timex

TS/ZX SIG
PO Box 25599
Chicago, IL 60625

Subsumed under CACHE,
Chicago Area Computer Hobby-
ist Exchange. NL: Sinclarion.

Indiana

Anderson area:

Richard K. Berg

915 Sunset Dr.

Anderson, IN 46011
(317) 644-1873 (h)
(317) 644-8861 (w)

Indiana Software Group

4620 Mission Ct. E.

Columbus, IN 47203
(812) 372-4042

Indiana/ S. lllinois/S.W. Ohio/
N.W. Kentucky area:

Send long SASE to:

The FUN-Z

PO Box 914

Jasper, IN 47546

Indiana Group
Camille Herbert, Dir.
PO Box 230
Goodland, IN 47948

Louisiana

Greater New Orleans area:
E. V. Sandy Blaize

417 Ridgewood Dr.
Metairie, LA 70001

Maryland

Baltimore ZX/Timex Group

Joe Brennskag

354 Langley Rd.

Baltimore, MD 21221
(301) 682-3096 (e)

Bowie Timex-Sinclair
Computer Club
Lowell Denning
12611 Beechfern Ln.
Bowie, MD 20715
(301) 262-2821

Lanham Sinclair Users Group
Cora C. Dicksan, Editor
9528 Elvis Ln.
Lanham, MD 20706
(301) 577-6645
NL: The Computerist

Prince George's Sinclair
Users Group (PG-ZUG)

Jim Wallace

5442 Tilden Rd.

Bladensburg, MD 20710
(301) 699-8712

Westinghouse ZX80/1
Users Club

Jack Fogarty

Westinghouse MS 3525

PO Box 1521

Baltimore, MD 21203
NL

November/December 1983 © SYNC
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Massachusetts Sinclair Computer User's i I I ' C rU i 8 rE
Sue Mahoney, Dir. Society (SINCUS)
Sinclair/Timex User Group PO Box 36
c/o The Boston Computer Glen Aubrey, NY 13777

Society NL: SINCUS. Broome/Tioga, NY,
Three Center Plaza and Susquehanna Co., PA.
Boston, MA 02108

(203) 573-5816. NL. Southern Tier area. Signup at:

Unicorn Electronics

Missouri : Small Mall
Computer Users Group Timex Harry L. Drive

Sinclair 1000 & ZX80/81 e
Peter Wolcott Johnson City, NY 13790
305 West 51 Terr. North Carolina

Kansas City, MO 64112

el Fully Guaranteed

for 12 months

Triangle Sinclair Users Group
c/o Douglass Bewey

Jooli 3 206 James St.

Jﬁg I’";:gfv‘n Carrboro, NC 27510

PO Box 2221 (919) 929-3079. NL.

Joplin, MO 64803 Ohio 1 0 O 0

Delaware/Central

Nebraska A :

Sinclair User Network Hovey M. Gowes $23.25 +$2.25 pap.
b it 315 S. Sandusky St.

4903 Walker

Delaware, OH 43015
(614) 369-4281

Lincoln, NE 68504

402) 464-8086. Li In- - S .
40} S No, you’re not dreaming! This is the price charged

Omaha area. !

gglrt;né%t:g;gena. by MicroCare for repairing any electronic fault,
New Jersey 1653 Brice Rd. however serious, in the above computer. It is below
gﬁl@h‘é‘:;gr?hore o Reynoldsburg, OH 43068 the price of Sinclair’s repair service, and we give a
PO Box 427 (614) 861-3600 guarantee! We’'ll return it promptly, and we’'ll

Rumson, NJ 07760 quality check your unit before it leaves our service

Timex/Sinclair Users Group

; centre.
ml?'rrisSngn;yr 2. ?95028 ‘Tel'?ornridge Ave. \
6 Fc?;es?th Cleveland, OH 44135 Act now! Our technicians have the experience it
Morris Plains, NJ 07950 Iade il e A takes and the parts in stock. Let MicroCare get your
(201) 285-7819 (d) ofe():(;r;:mvn;n i o gl computer humming again. When sending in your
(201) 267-5566 (e) Rick Johnson computer, please enclose a brief description of the
B ibariard CoubtrAres g:?niit:wnnsatgncl)-:(45218 ?'dl(ljl.l:' ztm(cii make sure that your address is clearly
Timex/Sinclair Users (513) 825-1449 MR,
Jerry Sweet
110 Nth St. Do not send leads or power plugs. The
Millville, NJ 08332 T/S Research above prices do not include the
(609) 825-7116 it At servicing of peripherals which ma
1515 Canfield Ave. 5 O1 perip Y
i Maiico Dayton, OH 45406 be charged extra.
New Mexico Computer Society Home and recreational uses.
4608 Hilton Ave., N.E. _ , Arli ights, Ilinoi
Abuquaraue; NM 87110 g SSS/NGK%(“UCKY ek 414, South Evergreen, Arlington Heights, Illinois 60005
Or contact John Brown: Ba gl ) - =
(505) 888-4661 1823 Kinneys Ln. T ‘C‘-U EBFE s— = e
Portsmouth, OH 45662 i I I Cheques pavable
New York [l to MicroCare.
ZX Users Group of New York Oklahoma
PO Box 560 Wall St. Sinclair Computer Users l] I enclose acheque or postalorderfor ___ made [l
New York, NY 10005 Group of Oklahoma payable/crossed to MicroCare.
USA and International users 59t Patrick Spera [I = l]
welcome. Box T-148 Signature Date
Tinker AFB, OK 731145 ] ~ []
Sinclair Users Group o
Newsietter Oregon v [] Address — l]
c/o George Repicky Port_land.Area Timex o
49 Roosevelt Ave. Sinclair Users’ Group [] - T e R o 2 l]
Schenectady, NY 12304 Michael D. Veine
PO Box 3153 I] ) B l]
Mid-Hudson Users Group Portland, OR 97208 £y d et S2
Fr. Bruce O. Bowes I ke il —= [
E‘hurch of the Resurrection fog'%ndéfeait MicroCare 414, South Evergreen,
opewell Jct., NY 12533 - E. De Groo i i inoi
(914) 226-5727 2146 N.W. Johnson St., #108 [L_Arlington Heights, Illinois 60005 __ __ __ __
Portland, OR 97210 CIRCLE 8 ON READER SERVICE CARD
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COMPUSETTE

TAPEMASTERS PREMIUM CASSETTE FOR MICROCOMPUTER APPLICATIONS

FEATURES

* Premium Quality Tape

* Precision 5 Screw Cassette
e | abeled Both Sides

¢ Packaged In A Norelco Box
e Guaranteed Against Defects
* Freight Is Paid On All Orders

COMPUSETTE

10 MINUTES (5 MIN. PER SIDE) 50 FT. OF TAPE

Package of 25.......$20.00 (80¢ ea.)
Carton of 100.......$70.00 (70¢ ea.)
Carton of 500.....$330.00 (66¢ ea.)

COMPUSETTE +

20 MINUTES (10 MIN. PER SIDE) 100 FT. OF TAPE

Package of 25.......$22.50 (90¢ ea.)
Carton of 100.......$80.00 (80¢ ea.)
Carton of 500.....$365.00 (73¢ ea.)

COMPUDISK

SINGLE SIDE, DOUBLE DENSITY, 5% INCH DISK

Package of 10......$23.00 ($2.30 ea.)
Package of 50....$110.00($2.20 ea.)
Package of 100..$200.00 ($2.00 ea.)

SAVE 10%

WHEN CHECK OR MONEY ORDER ACCOMPANIES ORDER
(GOOD ONLY IN THE CONTINENTAL UNITED STATES)

EACH
CASSETTE
INCLUDES

THE NORELCO
CONTAINER

TEXAS
RESIDENTS
ADD 5%
SALES TAX

TAPEMASTERS ¢ P.O. BOX 38651 * DALLAS, TX 75238
TEXAS (214) 349-0081 » OUT OF STATE (800) 527-1227

86 CIRCLE 70 ON READER SERVICE CARD

Clackamus County ZX/TS
Users
Bob Evans
2615 SE Courtney Rd., No. 19
Milwaukie, OR 97222
(503) 659-9207

Pennsylvania
Pittsburgh Area Computer Club
(SIG: Sinclair)
Dick Welsh
1605 Middlecrest Dr.
Glenshaw, PA 15116
(412) 487-0789

Central Pennsylvania ZX/TS
Users Group

Penn State Univ.

University Park

Bill Russell, Group Leader

RD 1, Box 539

Centre Hall, PA 16828
(814) 364-1325

Central Pennsylvania ZX
Users Group

Jim Whittaker

Quarters G, Antrim Dr.

Mechanicsburg, PA 17055
(717) 766-8365

South Carolina

Allendale County Computer
Users' Group

Gary West

PO Box 345

Allendale, SC 29810

Tennessee

Chattanooga Area Sinclair
Users

Dan Williams

PO Box 1321

Collegedale, TN 37315

Memphis ZX81 Users Group
James Barker
3791 Barron Ave.
Memphis, TN 38111
(901) 327-2158

Texas

Educator’'s User Group

c/o M. Mark Wasicsko
Associate Dean
School of Education

Texas Wesleyan College

Ft. Worth, TX 76105
Free NL to educators

Houston (West) Timex/Sinclair
Users Group

David C. Bonner

13327 Rain Lily Ln.

Houston, TX 77083
(713) 495-4403 (7-9 pm)

Utah
Utah Sinclair Users Group
Larry Scanlan
2718 E. 9725 South
Sandy, UT 84092
(801) 942-6529 (h)
(801) 533-4207 (b)

Utah Users

Quint B. Randle

255 N. 1600 W No. 76
Provo, UT 84601

Virginia
Rockingham, Augusta Co. area:
Andrew J. Milligan
314 N. Main St.
Bridgewater, VA 22812
(703) 828-2469 (h)
(703) 828-2623 (b)

Central VA User Group
J. C. McCormick

PO Box 29177
Richmond, VA 23229

Tidewater area:

Michael B. Williams

1300 DePaul Way

Virginia Beach, VA 23464
(804) 420-3308 (after 3 pm)

Hampton Roads T/S
Users Group

Jim Langston

146 Hawthorne Dr.

Newport News, VA 23602
(804) 877-3920

Richmond area:
Walter E. Styles
PO Box 325
Chester, VA 23831
(804) 748-6082

Timex Users Group
Roanoke Area
Capt. Jim Worthy
PO Box 1706
Roanoke, VA 24008
(703) 343-5335

SLUG

Gary Preston

Rt. 1, Box 21

Glade Hill, VA 24092

Roanoke Area Timex
Users Group (TUG)

PO Box 1706

Roanoke, VA 24008
NL: Racer

Franklin County area:
Gary Preston

c/o C. Irvin

Rte. 1, Box 21

Glade Hill, VA 24092

West Virginia

Parkersburg area:

Gregory Wentzel

1209 36th St.

Parkersburg, WV 26104
(304) 428-5547

Groups outside
the US

Belgium

Club ZX80/81
Chemin du Moulin 38
B - 1328 OHAIN
Belgium

November/December 1983 © SYNC




e e R

Canada

Warren Imports Group
Warren Li, President
81 Brookmill Blvd.
Unit 80

Agincourt, Ont.
Canada M1W 2L5

Timex Sinclair Users Club
PO Box 7274, Station A
Toronto, Ont.
Canada M5W 1X9

NL: Sinclink. Member-
ship Canada-wide.

Vimont Laval area:
Bill Walsh

125 De Piemont 2
Vimont Laval
Canada H7M 1B7

British Columbia
Timex-Sinclair Users
Group of Vancouver
c/o J. Weidenbacher
691 Wilmot St.
Coquitlam, B.C.
Canada V3J 6P1

Costa Rica

The Computer Club of Costa
Rica

Jess Peeler, Secretary

Apdo 41 Pavas

San Jose 1200

Costa Rica

Germany
Kaiserslautern
Germany ZX81 Users Group
Tom White
HG 21st SUPCOM
ACSRM - IRD
APO NY 09325
2221-7432

Spain

Club National de Usarios
del ZX81

Avd. de Madrid, No. 203-207,
1.0,3.3,esc. A

Barcelona 14

Spain

Turkey

Club Mediterranean ZX81
Mustaffa Sokullu
Istasyon cad., 43/8
Goztope, Istanbul

Turkey

EXPRESSWAY
wﬁa«mw
| ABOUT TOENTER

| Was INSPIREDBY

THE
DNA CHAIN

United Kingdom

Educational 2ZX80/81
Group

EZUG

Highgate School

Birmingham

United Kingdom B12 9DS
NL

Users

ZX Exchange

Nick Godwin

4 Hurkur Crescent

Eyemouth, Berwickshire

United Kingdom TD14 5AP
Informal postal contact with

other users in U.K. and abroad.

SASE and two international reply

coupons.

ZX-Aid

Sinclair Users Club

25 Cherry Tree Ave,

Walsall

United Kingdom WS5 4LH

ZX80/1 User Group

G. E. Basford

9 Holme Close, The Pastures

Woodborough, Nottingham

United Kingdom NG14 6EX
Within the Nottingham Micro-

Computer Club

Topical Groups

Stock market technical analysis:
Daniel Swenson

3439 Oakland Ave., S.
Minneapolis, MN 55407

Educational applications
M. Mark Wasicsko
School of Education
Texas Wesleyan College
Fort Worth, TX 76105

Business related

John S. Petralito

331 Winter St.
Bridgewater, MA 02324

Engineering

Bruce W. Bryan

521 Kelly Ave., Apt. D.
Pittsburgh, PA 15221

Military personnel only:

World Wide User Group

R. Smith

PO Box 98682

Tacoma, WA 98498-0682
NL: On Duty
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A Must For Christmas Giving!

A GRAPHICS MANUAL JUST FOR YOUR TIMEX.

GRAPHICS Ato Z
deals with graphic

k- techniques...

74’»} :: KR « in BASIC

= Z<4 - in Machine Code

S
« using a compiler

i
/lll”
b= . with Memotech’s HRG

No matter where you are in programming skills or how
much memory or peripherals you own, you will find this
manual very helpful indeed. Learn how to speed up

your graphics in BASIC if that is what you are into...or

suit them to the quirks of a “compiler”. Learn to get the 3
most from your computer with Machine Code techniques g
The manual contains over 80 listings, some in Basic,

s e some in Machine Code and each

with a screen display sample. All

are ready to run. Each illustrates
innovative methods to polish your
programs with fantastic graphics.
Drawing any size cube in 3-D at the
touch of a key, turning your screen
13348678921 1310034122242 into a canvas, drawing charts and

23481

graphs, moving complex animated shapes, scrolling
things in 3-D, using memory to store pages to use Ialtgr
as an animated flip book, and on and on. il

99997 . . . or design a new alphabet or new graphic
symbols? . . . or switch complete or parts of the
screen instantly? . . . It's all here and more in
GRAPHICS A to Z. You will refer to this again and
again. Order the manual you and your Timex will

never outgrow . 17.95 ppd.
We carry other software, too. Write for more details!

(] Christmas order: please rush! %

[] Please rush me more information. I \
Ll
Pbuan'n'o‘os NAVE l
Programrn
7760 N Hopdo':rgn SR j
Tucson, AZ 85741 & o = ‘

LTS AR A LML
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Directory of Newsletters

(half size).

Many user groups and individuals publish newsletters. The
user group letters contain news about the group, its activities,
programs, members, etc., but the main focus of all the newsletters
is the exchange of information, programs, programming
techniques, tutorials, product information, and user experiences.
Some also accept advertising. They are usually mimeographed
or offset printed on 8 1/2 x 11 paper (full size)or 51/2x81/2

The newsletters that we know about are listed below in
alphabetical order by name. The name and address of the
publisher or sponsoring group follow. The size (full or half),
the number of pages (this is approximate and often varies),
number of issues per year/ annual subscription rate for U.S.
residents (the cost of most group newsletters is included in
group dues) are given where known.

The Computerist
Lanham Sinclair Users Group
Cora C. Dickson, Editor
9528 Elvis Ln.
Lanham, MD. 20706
(301) 577-6645

The Computer NEWSletter
PO Box 952
Cleveland, OH 44120

(216) 283-8871. Full; 12 pp.
10 times/$17.50. Specify com-
puter. References and categor-
izes computer related articles
from over 50 publications.

Computer Users Group
Timex Sinclair 1000 &
ZX80/81 Newsletter

Peter Wolcott

305 West 51 Terr.

Kansas City, MO 64112
(816) 753-8546

EZUG

Educational ZX80/81 Users
Group

Highgate School
Birmingham

United Kingdom B12 9DS

88

Friendly Newsletter
Friendly Computer
Box 122
Wellingford, PA 10986
(215) 872-2061. SASE for free
issue.

Keyboards

Timex and Sinclair Bay Area
Microcomputer User's Group
(TAS BAM)

PO Box 644

Safety Harbor, FL 33572
Full; 6 pp. Frequency and rates

TBA.

Microcomputer Home

Control Newsletter
Chesapeake Systems Corp.
PO Box 546
Columbia, MD 21045

4/$9.97. Hardware and soft-
ware applications in home con-
trol, security, communications.

Mile High Chapter

T/S Users Newsletter Peter
J. Callinicos, Pres.
12026 W. Virginia Pl.
Lakewood, CO 80228

(303) 986-4843

Newsletter tor children

Chris Baldwin

Sinclair Study Group

16 Lewis St.

New Haven, CT 06513
12/$6.

QZX
c/o Alex Burr, KSXY
2025 O'Donnell Dr.
Las Cruces, NM 88003

$12. For amateur radio and
TS/ZX computer users. Meetings
on the 20 meter band; about
14.346 MHz on Wed., 10 p.m.
EST.

Racer

Roanoke Area Computer
Enthusiasts

PO Box 1706

Roanoke, VA 24008

Sinclair-Timex User

Group Newsletter.
Sinclair-Timex User Group
The Boston Computer Society
Three Center Plaza
Boston, MA 02108

(617) 367-8080

Full; 8 pp. Monthly.

Sinclair Users Group
Newsletter

c/o George Repicky

49 Roosevelt Ave.

Schenectady, NY 12304

Sinclarion

Sinclair/Timex TS/ZX S.1.G.
PO Box 25599

Chicago, IL 60625

SincLink

South Bay Timex/Sinclair
Users Group

Paul D. Perreault, Dir.

947 Clara Dr.

Palo Alto, CA 94303

Sinclink

Timex Sinclair Users Club

PO Box 7274, Station A

Toronto, Ont.

Canada M5W 1X9
Membership Canada-wide.

SINCUS

Sinclair Computer
User's Society

PO Box 36

Johnson City, NY 13790
Full; 10 pp. Monthly.

“SIN-TIME"” Review

PO Box 742163

Houston, TX 77274
(713) 771-9924
Half, 16 pp. 6/$12.

Software Market Letter
National Association of
Free-lance Programmers
PO Box 813
Vienna, VA 22180
12/$48. Membership in
MAFLP includes SML. Software
marketing information and ad-
vice; where and how to sell pro-
grams; how to get contracts
for free-lance programming;
tutorials.

S.U.N.
Sinclair Users’ Network 5
2170 Oak Brook Cir.
Palatine, IL 60074
(312) 934-9375
Full; 28 pp. 12/$16.

Synchronizing Education and
Games
Synchronizing Education
and Games
688 Sherene Ter.
London, Ontario
Canada N6H 3K1
(519) 471-9089
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SyncWare News

Syncware Co.

PO Box 5177

El Monte, CA 91734
Half; 20 pp. 12/$15.

SYNTAX

The Harvard Group

Bolton Rd., RD 2

Box Box 457

Harvard, MA 01451
(617) 456-3661
Full; 24 pp. 12/$29.

TEC News
Timex/Sinclair Educators
User Group
M. Mark Wasicsko
Associate Dean
School of Education
Texas Wesleyan College
Ft. Worth, TX 76105
Free to educators. Applications
of low cost computers to
education.

Timelinez
Association of Greater Bay
Area

Timex User Groups
c/o Paul Perreauult, Organizer
947 Clara Dr.
Palo Alto, CA 94303

TSUG Newsletter
Triangle Sinclair Users Group
c/o Douglass Dewey
206 James St.
Carrboro, NC 27510
Full; 6-8 pp. Monthly.

TS User

Yagsee

PO Box 155

Vicksburg, M| 49097
Full; 12 pp. 12/$16.95.

TUG-LINES

Roanoke Area Timex Users
Group

PO Box 1706

Roanoke, VA 24008

T.U.G. Newsletter
Timex User Group of
Marietta, Georgia

c/o Hubert Crowell
3105 Mary Dr. N.E.
Marietta, GA 30066

Monthly

Westinghouse ZX80/1
Users Club Newsletter

Jack Fogarty

Westinghouse MS 3525

PO Box 1521

Baltimore, MD 21203

XFORTH XCHANGE
c/o Hawg Wild Software
PO Box 7668
Little Rock, AR 72217
Forum for users of XFORTH;
unscheduled.

Z-West

PO Box 2411

Vista, CA 92083
(619) 757-1387
12 pp. 12/$20.

ZX80 Southeast Region
Club Newsletter
Ralph Coletti, Pres.
869 Levitt Parkway =
Rockledge, Fl 32955 "

“... We could go to a movie, but 1d rather generate graphics

on our home computer.
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LET YOUR ZX81/TIMEX 1000
WORK FOR YOU!

PERSONAL AND BUSINESS PROGRAMS:
Are nn cassette, are menu driven, run with or without a printer and save

on tape automatically

SALES FILE 16K or 64K:

Holds (150/16K) (600/64K) products w/wholesale and retail prices. —
Shows separate wholesale and retail totals and amount of profit in up
to (25/16K) (100/64K) different accounts. — Records inventory automat-
ically or manually. — Totals sales tax. — Cash register mode totals,
identifies, adds sales tax, and keeps records for your bookkeeping. —
Prints a list of products, accounts, inventory and sales slips with printer

“**A must for any small business*** $19.95

CHECKING 16K or 64K:
Lists (25/16K) (100/64K) deposits showing amount and date entered
— Lists (80/16K) (500/64K) checks and displays check number, date
and payee. — Lists by account total of checks written. — Keeps running
total of checks written and balance left in account. — Adds interest and
subtracts service charges. — Search for a check by number, name,
date or amount. Print a list of deposits, accounts, and checks with printer

TRl TOr IR POOORIE. "™ § - .. i i Ve b o et noe $9.95

INVENTORY 16K or 64K:

May be used for everything from keeping an accurate inventory for your
business to your personal record collection. — Holds up to (150/16K)
(750/64K) items w/comments for each. — Comments may be used for
serial numbers, dates, prices or location. — Lists all items, search for
single item, change or delete any item. — Sort items in alphabetical or
numerical order. — Prints a list of items, quantities and comments.

***Everyone should have an inventory of household items in case
of fire or theft."** . .. ....$9.95

MAILING LIST 16K or 64K:
Holds (100/16K) (425/64K) names, addresses and telephone numbers.
— Search by name, city, zip code, or phone number. — Will sort by
name, city, or zip code in alphabetical or numerical order. — Lists all
names, changes or deletes. — Prints list of names or names and
addresses or address labels if they are available for your printer
“**A valuable tool for your home or business™** ; $9.95

APPOINTMENT CALENDAR 16K:
May be used for everything from reminding you of birthdays to business
appointments. — Just enter the date and list up to (8) appointments per
day for up to (31) days. — Lets you change or delete any appointment.
— Print a list of appointments for day or month. Save all appointments
on tape.
***Keep a permanent record of past appointments™* .. .. .. $9.,95

FINANCIAL RECORD KEEPER 16K:
User can define and use 20 files of income and/or expenses which may
be noted as tax deductible for future reference if applicable. — Informa-
tion may be reviewed in various ways. — Includes ability to correct or
change information already entered without knowledge of computers or
programming. At end of year you have a complete overview of cash
flow for the preceding year and a list of tax deductible expenses. —
Prints all information with a Timex or compatible printer. ... .. $14.95

FINANCIAL RECORD KEEPER PLUS — 48K:
Does everything the above 16K version does, plus keeps up to 500
checking transactions and it automatically reconciles the checkbook with
the bank statement.
***A complete finance package®™"* ...... B9 ale S P D

GRADEBOOK 16K to 64K:
A sophisticated, friendly and flexible grade management program for
teachers of all levels. — Ranks students by weighted or unweighted
average. — An example of the program’s capacities with 16K: 50 stu-
dents may have up to 40 exams. — GRADEBOOK is limited only by
memory size.
***Written by an instructor at Purdue University*** ........... $9.95

INVOICE CONTROL:
A program designed to keep track of and print invoices for the small
business. — Is self-adjusting to memory size. — Will hold (20/16K)
(120/64K) invoices of up to (5/16K) (10/64K) lines each. — Review or
change any invoice, list all invoices, list invoices with an open balance,
enter additional payments and review invoices written to a particular
account. Prints your company name and address on each in-
NDIBEE S5 % el . L d ey Bl MO S L e e $14.95

Send for free catalog of personal, business & educational programs such
as “CASH REGISTER,” MULTIPLICATION TABLES, MATH QUIZ and
FLASH SPELLING at $9.95 each. — C-10 blank cassettes packaged in a
hard plastic box 10 pack $8.50 — 5.25" Diskettes single side/double-density
soft sectored with hub rings 10 pack only $18.00—add $2 per 10 pack
shipping for tapes and diskettes

Any three $9.95 tapes for $24.95 DEALER INQUIRIES INVITED
Add $1.00 per tape for shipping. Indiana res. add 5% sales tax. Send Certified
Check, M.O., Visa or MasterCard No. with Exp. Date.
Please specify 16K or 64K when ordering
HEATH COMPUTER SERVICES

950 East — 52 South

Greentown, IN 46936

Phone (317) 628/3130 MasterCard
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The Aerco Disk Drive System

The Question

Disk drive or no disk drive? That is the
question. Or, rather, it was the question. I
looked long and hard at all the options
and decided to stay with my Sinclair and
to add the Aerco floppy disk interface
and disk drive to my miniature computer.
Many of you out there in Sinclairland are
wrestling with the same questions. Let me
tell you about my choice and about the
happy results.

About a year ago when I put together
my $99 handful of hardware the little
mite worked. Though I did not know the
difference between LIST and LET, I
laboriously worked on the miracle mem-
brane. By summer my knowledge had
increased and I decided to double my
investment by adding a box of Byte-Back
parts which gave me a neat 64K memory.
By fall I had acquired useful software: a
data base (The Fast One) and a word
processor (Z-Text /L-Text) from England.
I had begun to use this little wonder in a
small (church) office.

My part-time secretary politely balked
at the toy keyboard when I showed her
how to use it. The result was that the
original investment increased again when
I bought a $25 surplus keyboard, a few
diodes, wire, and connectors to attacH it
to the computer. At least it worked, and
it worked well.

Horizons continued to lift. Uses for the
expanded Sinclair loomed into view be-
yond all dreams. By winter I needed a
good quality printer to create labels for
my mailing list of 250 names and to do

Paul B. Caley, RD 1, Box 56, Duanesburg, NY
12056.

90

Paul B. Caley

Photo 1. Complete Aerco Disk Drive with connecting cables and 16K RAM pack.

lots of other printing. At this point I made
an important decision. I would buy the
printer as long as I could use it later on
with a “good” computer as well as use it
now on my “Rube Goldberg.” I was into
this whole project to the tune of about
$250 for hardware. I added double that
investment by getting a Memotech par-
allel interface and a Prowriter printer.
Even though I had now spent $750 for
hardware, I knew that my $400 printer
could be used later with a “real” com-
puter. From now on I thought I should
keep my eyes for the Sinclairland exit
door.

New problem: My data base had grown
to the point that to load a program took
nearly 20 minutes; using the word pro-
cessor meant a 10 minute wait. Not that
one cannot wait and do other things dur-
ing long LOAD and SAVE times, but
what about a disk drive?

The Disk Answer

This decision required a lot more
thought and comparison than my printer
decision. I could buy a “suitcase” com-
puter and have a neat, integrated unit
with lots of super software. I looked, read,
talked around, and came to these con-
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have just written the contents of your computer’s
memory onto page 1 of your disk.

clusions: 1) I do not have $1800 for a
suitcase computer; 2) My Sinclair does
what I need a computer to do; 3) If I buy
the right disk drive, I can use it later on a
“real” computer.

So I sank another $450 into that $99
Sinclair (which today can be bought for
$39, and you get it assembled for the
price, too!) on the Aerco floppy disk drive
system.

The Aerco Disk Drive

The disk drives sold by Aerco are Per-
tec FD 250 units. Any Shugart type drive
could be used, but at $189 each from
Aerco 1 felt this was the best price
around.

The Aerco disk drive unit transfers data
at a rate of 250,000 bits per second. Disks
(soft sectored, double density, double
sided) accommodate 320K. This is con-
siderably faster and a much larger volume
of data than is reported for the F12-
Floppy and the cost is comparable.

The Interface

The disk interface is a 4 1/2" x 6"
uncased printed circuit board. A 12" rib-
bon cable attaches between the back of
my 64K memory pack and one end of the
interface which has a mating edge con-
nector. For someone with the Sinclair
memory pack which does not have a rear
edge connector access, the 12" ribbon
cable has a female connector midway
down its length that accepts the memory
pack. You then plug the computer end of
the 12" cable directly into the back of the
Sinclair.

A second ribbon cable (3’ length) plugs
into an edge connector on the opposite
end of the interface. This cable has two

Al

Photo 2. Component side of disk interface board.
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female connectors at the far end. These
connectors are about 4" apart. You plug
either one of these connectors into your
disk drive. The extra plug is for a second
drive. Actually, you can connect up to
four disk drives to this interface. All you
need do is to add two more connectors
onto the 3’ cable.

The Aerco interface is equipped with
17 integrated circuit chips, one of which
is an EPROM that is used in disk format-
ting. Also provided is one 5 1/4” disk
containing the systems monitor.

The Power Supply

Power supply required for the interface
and drive is +5 volts and +12 volts. Aerco
sells a power supply for $60, but I decided
to save a little at this point. I bought a 3
amp regulated, filtered  surplus
5V/12V/24V unit mail order from John
Meshna & Co. in Boston for $20. (This is
the same place I had earlier bought my
keyboard). For $7.50 I bought a power
supply cable from Aerco with a plug that
fit the disk drive. There is an extra plug
on this cable to power a second disk drive
should one ever be added. Also I dropped
the 12V to 9V so that I could use this new
power supply to power the computer.

The Finishing Touch

To finish off the unit, I bought a disk
drive cabinet for $35 from Aerco. It ac-
comodates two drives, mounted vertically.
Since 1 only have one drive, I plan to
install the interface card in the vacant
side of the cabinet.

Using the System
When 1 first hooked up the system, I
had trouble getting it to operate. I got a

“DISC ERROR™ report on the monitor
each time I tried to load the system. So I
picked up the phone and put in a call to
Aerco and got Jerry who walked me
through a diagnosis process. I reported
each thing that happened, and he was
able to diagnose the problem right then
and give me the fix over the phone. What
happened was that a mechanical link be-
tween one of the drive motors and the
arm which moves the recording heads
across the face of the disk had become
disconnected during shipment. All I need-
ed to do was to rotate the motor by hand
for one turn. This re-connected it. (Later
on when I read the disk drive manual that
came with it, naturally I found out that
this was covered in the manual!)

It was really great to see this thing
come to life and to be ushered into the
world of a “real” computer, Sinclair and
all. After the system was booted and the
disk formatted, I was now ready to take
programs that previously had been stored
on tape and put them onto the disk.

It works this way. First, load a program
into the Sinclair. Then, get into command
mode and initialize the disk drive by
typing RAND USR 12865, and ENTER.
This process brings the disk drive to life
and on-line. Next, with a formatted disk
in the drive, type RAND USR 12721 and
ENTER. The disk drive whirrs a few
seconds, and stops. You have just written
the contents of Sinclair memory onto
page 1 of your disk.

Now for the acid test: press the re-set
button (which hangs from a wire on your
disk drive interface). When the cursor
appears, type RAND USR 13303 and
ENTER. Up pops a menu on the video
screen with six choices. Type L for List

Photo 3. Bottom side of disk interface card.
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The disk drive whirrs a few seconds, and stops. You



Directory. Up pops a Directory with 16
choices (16 pages). Type 1 for page 1. Up
pops your program. [ like it.

But one problem: I had no difficulty
loading my programs onto disk except
the one program that took 20 minutes to
load by cassette tape. This disk drive
would not work with the very program
for which I had bought it! Idea: call Aerco
and talk to Jerry. No, first, try to figure
out why it will not work. Ah, yes, each
side is divided by the formatting process
into 8 pages. 160 divided by 8 means that
each page can only acccommodate 20K.
And my master data base contains nearly
40K! No wonder it would not load. Now

call Jerry at Aerco!

Jerry said he would write a routine to
accommodate my 40K program. I sent
him an extra $10 for the service. A week
later he called me back to let me know a
new EPROM was on the way and that all
I had to do was to switch the EPROM on
the interface card. I could now format
pages in two ways: disks with 16 pages at
20K each or disks with 6 pages at 53K
each. Problem solved!

Conclusion

Complaints? Only the common one that
all of us novices have: more documen-
tation, please (but Jerry knows the need

for this). Pete, my 15 year old son, and I
(mostly Pete) were able to figure out how
to do things, even if the documentation
did not tell us. Otherwise, a phone call
was all that was needed, and Jerry will
talk to you.

I have found my dealings with Aerco to
be a delight. Jerry has now become a
friend. Sometimes shipments may be slow,
(I did have to wait for some deliveries),
but, when I decided to order the disk
drive from him, he shipped it the same
day I called. I had not called him till 4
p.m.! I cannot say enough good about the
way I have been treated at Aerco. Be-
sides, their product is good, and well-
supported by them.

I like my Aerco-Sinclair, (or is it Sin-
clair-Aerco?). I like the rapid LOADs and
SAVE:s. 1 like having the contents of 16
cassette tapes now on one disk. I like the
fool-proof transfer of data. I have not
experienced one failure in data transfer.

So if you have long programs, do not
fear staying in Sinclairland. At a total
hardware cost of $1300 I have a 64K disk
system with 9 x 9 dot matrix printer, with
a used video monitor that meets my
needs. If I ever opt for out, I take my
monitor, printer, and disk drive with me
and that is $900 of the $1300. Not a bad
deal! ™

PUT YOUR TS1000/TS1500
TO WORK!

COMPUTERIZE YOUR SMALL BUSINESS ACCOUNTING

ACZ GENERAL LEDGER—This system prepares a full set of financial statements

and keeps a record of ledger transactions
FEATURES

® Chart of Accounts for both the Income Statement and Balance Sheet

* Add new account at any time.

* Qut-of-balance transactions are identified

* Up to 400 entries and accounts per session
* Sorts 150 entries in 10 seconds.

cupy 1450 bytes.

Merge two or more BASIC pro-
grams. Store a BASIC program
for later recall. Renumber your
entire BASIC program or renum-
ber a block of lines. Keep track of
your memory requirements with
a memory chart of the BASIC
program area. LODAB will oc-

For the TS1000/ZX81

IF BOTH
PROGRAMS ARE
LOADED, YOU
ACCESS ONE
MENU FROM THE
OTHER WITH A
SINGLE KEY.

BDLS

At the touch of a key, your BASIC
program listing will scroll up
the screen. Blocks of lines may be
deleted or copied. This is an ideal
method for editing your BASIC
programs. BDLS is relocatable,
and will occupy %K.

Put this high quality accounting system to work for your business. 16K $29.95

ACZ CHECK REGISTER—Does more than just balance your checkbook. IT sum-
marizes expenses by account so it's easy to see just where your money is go-
ing. This program can be used alone or as a companion to the ACZ general
Ledger 16K $10.95

ACZ EASY GRAPH—Simplifies bar graph preparation. It automatically
calculates the correct scale, offers continuous updates and stores 4 different
graphs in one program. Features an exclusive machine code routine that draws
afull screen, 24 column graph in less than 10 seconds 16K $9.95

LODAB $1800
BDLS $1800
BOTH for $2900

AND NOW THERE IS AN ULTIMATE GAME!

4 CARVER ‘

COTTAGE TECHNOLOGY
5720 W. Little York, Suite 178, Houston, Texas 77091
Check items above. Use entire ad as order form.

Amount Enclosed $

For IMMEDIATE delivery, send a

personal check or money order to:

The Ultimate Blackwood

P.O. Box 7427

Santa Cruz, California 95061

Name
Address

City State Zip
Texas residents add 5% sales tax. All prices USA

Add 80¢ per program for shipping & handling
California residents add 6'2% tax
Outside of Continental U.S. add $2%°
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Software Review

Cyborgwar S Peter and Eric Hoffman

Cyborgwars is a strategic game in which
four warring cybernetic empires each call
upon a human leader to take control and
become the supreme leader. This game is
the managing an economy, resource allo-
cated type. The resources, in this case,
are the robots themselves.

The empires are based on a hierarchy
of robots: breeders, farmers, workers,
and, at the bottom, soldiers. Each robot
type may be freely converted to a lower
type (for example, a breeder to a farmer),
but not the reverse.

The breeders manufacture more bre-
eders; farmers raise crops for rations;
workers make armaments; and soldiers
defend the realm (or attack other realms).
Food production depends on the number
of farmers and acreage of land held. Ran-
dom disasters can damage crops, stored
rations, and weapons. Spies may be dis-
patched to, perhaps, learn the strategic

Peter and Eric Hoffman, 5618 Martinique Dr.,
Corpus Christi, TX 78411.

SN
SOFTWARE PROFILE
Name: Cyborgwars
Type: Resource allocation game
System: 8K ROM; 16K RAM
Format: Cassette

Summary: A fun strategic game for up
to 4 players.

Price: $14 plus $1 s&h

Manufacturer:
Strategem Cybernetics, Inc.
286 Corbin Pl., 2E
Brooklyn, NY 11234

situation in the other empires.

The program is loaded in two parts to
allow selection of a secret password for
each human player. Each player is re-
quired to enter the password at each turn.
The program is all text output with no
graphic displays. Several copies of a form
for recording strategic data are provided.

The senior author played the solitaire
version with the computer playing the
other three opponents. It takes careful
planning and some luck to win. The com-
puter does not cheat, but, after you get
thoroughly stomped the first few times,
you get the feeling that there is a con-
spiracy by the computer controlled play-
ers to attack only you. This could easily
lead to paranoia.

The junior author play-tested the game
with several friends who are all experi-
enced fantasy role-playing gamers (i.e., D
& D’ers under age 15). They are used to
cooperating in game play, unlike the usual
winner-take-all demands of most games.
Cyborgwars allows the game to end ami-
cably with the largest regime being the
“winner” if a sufficient number of turns
has passed with no military action
occurring.

We consider this a good strategic game.
It does not depend upon reaction time or
hand-eye coordination. Although it takes
a long time to play, it is fun. ‘

Now for Timex 1000 ® TS 1500 » ZX81 ‘
This program was used to pick the winners of the | |
Wood Memorial, Kentucky Derby, Preakness, Bellmont |
Stakes, Travers Stakes in 1983, and many more |

COMPUTURF #1 $39%

Price includes postage, shipping and handiing
Payment by cashier's check or money order shipped same day
Checks take 3 weeks to clear

MONEY BACK GUARANTEE WITH ALL ORD

WINNERS

% & B pATARESEARCH
1405 Krameria Street, Suite 37-C, Denver, CO 80220
Dept. GF-10
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DOWNSWAY

INCORPORATED

CALIFORNIA

7

Small, stable, reliable,

MEMORIES FOR T/S 1000

Proven Products! Tens of thousands of Downsway memories already
sold world-wide - your guarantee of quality and performance

GAK MEMTRY
DOWHSwAY Zm e

only 3% x 2" x 7/8 inches!

Dealers Inquiries Invited! Fill out coupon below or for faster service

New ultra-slim styling matches

computer - with tight fitting gold
plated edge connector and light, compact
design to prevent crashing. Assembled and

tested. 64K module needs no extra power supply
8-16K area can be switched out to use other accessories

16K $39.95 64K $124.95

Plus - New software for T/S 1000 and 2000

CALL TOLL FREE: 800-556-6782
In CA call: 619-342-1223 (8 a.m. - 5 p.m.)

ERS
RS

DOWNSWAY CALIFORNIA INCORPORATED/ #1624 1rager pace 06 indio. ca 2201

CardNo L_L__1 1 I

Name (Print)

Address. - e

City. State, Zip

Please send me 16K RAM 64K RAM
Send details of software for 1 T/S 1000 O3 7/5 2000

O Check O Money Order OvisA [ Mastercard

e Sl | SR TR LS S AN TN

Signature

In CA add 6% Sales Tax_ Include $2 00 for shipping ($3.00 UPS Blue Label. $6 00 Canada)

Exp Date
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Hardware Review

The Timex/Sinclair 2040
Personal Printer Randall s. Glidden

The Timex/Sinclair 2040 Personal
Printer. $99.95. Timex Computer Corpor-
ation Waterbury, CT 06725.

After a long wait, the Timex/Sinclair
2040 Personal Printer is finally available
in the United States at most outlets that
carry the TS1000. However, there is both
good news and bad news with regards to
this little beauty, I'm afraid.

First, the good news. At $99.95 (or less
if you shop around) the 2040 is the cheap-
est printer on the market designed speci-
fically for the TS1000 or ZX81. Although
it is by no means comparable to an 80
column, 8 1/2 inch paper cruncher, its 4
inch, 32 character format is adequate for
its intended purpose, to produce legible
hard copy of displays and program
listing.

The package consists of the printer’s
own separate 24 volt power supply and
the printer unit itself. A short cable con-
nects the printer to its edge connector
interface which plugs into the rear of the
computer. A male edge connector ex-
tends from the back for interfacing with
the 16K RAM pack or other peripherals
in a piggy-back fashion. The chasis is a
bit larger than that of the Sinclair printer
(i.e., the British predecessor).

To operate the printer there are but
two switches: “on/paper advance” and
“off.” All you have to do is load the paper
(one free roll included), plug the printer
in, press the “on button” and you are
ready to print.

The rest of the operation is controlled
by the three keyboard commands:
LPRINT works exactly like the PRINT
statement, printing on paper whatever
follows the command. LLIST will list your
entire program in the familiar LIST for-

Randall S. Glidden, M.D., 185 Chiswick Rd.,
Brighton, MA 02135.
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Figure 1. Printout of the Character Set.

mat. COPY (used usually in the imme-
diate mode) will print whatever happens
to be on the screen at the time.

A built-in self-testing routine (activated
by presssing “off” while holding the on/
advance confirms the proper operation
of the printer’s innards by printing row
after row of 8’s and 1's.

The cable from the interface to the
printer carries only seven lines: printer
select, DO, D6, D7, RD, WR, and Ground.
Printer select is generated in the interface
itself with a single 74LS10 clip which pulls
printer select low (i.e., enables printer
operation) when A7 is high, A2 is low
(=FBh), and IORQ is low. The printer,
incidently, works as an I/0 port as far as
the Z80 microprocessor is concerned,
using OUT (FB), A and IN A, (FB) com-
mands.

The 25 meter rolls of thermal printer
paper retail for 3 for $5.95, but availability

has not been that good, at least in the
Boston area. I suspect this should improve
with time as distribution becomes more
wide spread.

The printing operation itself is rela-
tively quiet, fairly fast (about two lines
per second), and very clean and legible.
Figure 1 shows a sample printout of the
character set.

I have found it extremely handy for
printing out listings and machine code
routines. Debugging is much more readily
accomplished on a paper copy than on a
screen only 24 lines long.

So, in summary, the good news is good:
the TS2040 is a sophisticated, yet simple
and reliable little machine that any serious
user should consider.

Now, the bad news. By the time this
review is printed this may be old news,
but when I bought my printer (May) I
was disappointed when my Byte-Back 64K
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An inexpensive alternative to a full-size
line printer, a good value for the
money, and a worthy ZX/TS companion.

RAM would not function in the upper
32K area with the printer attached. It
worked just fine in the usual 16K area,
but even with the printer unplugged it
would not accept poking RAMTOP to
6535.

This problem is not confined to the
Byte-Back RAMs only, since Memotech
32K units have had a similar problem
(and I would imagine others have as well).
When I called Byte-Back, they were
aware of the problem and had it solved
within a week or two. It seems that in
order to pass FCC interference regu-
lations Timex made some rather unortho-
dox circuit adjustments that had the effect
of slowing down signal transmission times
on the data bus. This helps decrease un-
wanted RF emissions from the printer,
but it also leads to a bus conflict that may
cause problems with memory devices that
pull ROM CS high to utilize the 8-16K
and 32-48K memory areas (where the
ROM repeats itself).

Timex’s response to this problem has

tude, since their 16K RAMs work just
fine thank-you. The problem, however, is
not insurmountable. Byte-Back gave me
a very simple circuit modification to do
which resulted in the speedy resolution of
the situation.

Since each company probably uses
slightly different decoding routines in the
RAM, I suggest that those of you with
32K or 64K units consult your manu-
facturer as to how to perform the neces-
sary modificatioms. By now most of them
should have figured out a way around
Timex’s little adjustment, but I give Byte-
Back a big pat on the back for being one
of the first companies to solve this prob-
lem. (Incidentally, if you have one of the
imported Sinclair printers I understand
that there is no high-mem pack incompat-
ability, and you should have no problems
combining the two in your system.)

The FCC faux pas aside, the 2040 is an
inexpensive alternative to a full-size line
printer, a good value for the money, and
a worthy companion for your Timex Sin-
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The RPNZL™ Programming System gives

you the key to transcend the barriers of

speed and control!

*15-20 times faster than Sinclair BASIC

Save data, screen and program files with Verify
and Directory at 3000 bps

*Programmable keys *Full printer support

#Easy, structured, FORTH-like syntax compiles to
compact pseudocode modules

*Complete System includes Language tape with
resident Monitor, Editor/Compiler, Linker, and full
documentation

*Run applications below or create more

RPNZL System TS1000(16K)/I1500 $29.95
RPNZL Applications (require system above)

CHARTMAK (Pie, bar, line) 9.95
TURTLART (like LOGO) 9.95
SCHEDULE (appointments & reminders) 7.95
MOUNTAIN RAIDER (fast & furious)  5.95

Add $.50/tape p&h. CA residents add sales tax.
FREE catalog on request.

THE GOLDEN STAIR
141A Dore Street,
San Francisco, CA 94103

been sort of a “tough luck Charlie” atti-  clair computer. ~ (415) 5521415
STOP PLAY'NG GAME 2312 Rolling Rock Drive
Conley, Georgia 30027
I —— . [[CASSETTE SOFTWARE —j
@ Calculate odds on HORSE RACES with ANY COMPU- @
TER using BASIC. ﬁ SINCLAIR ZX81 i
B SCIENTIFICALLY DERIVED SYSTEM really works, TV () = TIMEX SINCLAIR 1000 (404) 433-7143
Station WLKY of Louisville. Kentucky used this sytem 8@ =] TIMEX SINCLAIR 1500 (404) 243-7369
to predict the odds of the 1980 Kentucky Derby See
the Wall Street Journal (June 6. 1980) article on DESIGNED TO HELP MONITOR YOUR FINANCES
Horse-Handicapping. This system was written and 16K MINIMUM FOR T/S 1000 & ZX81
used by computer experts and is now being made available to home computer owners. This
method is based on storing data from a large number of races on a high speed. large scale CHARGE MY} @ VISK aMc CARD # ENTER
computer. 23 factors taken from the “'Daily Racing Form ' were then analyzed by the SIGNATURE EXPIRATION DATE PRICE
computer to see how they influenced race results From these 23 tactors. ten were found to
be the most vital in determining winners. NUMERICAL PROBABILITIES of each of these 10 AMORTIZATIONS 14.95
factors were then computed and this forms the basis of this REVOLUTIONARY NEW BAR CHARTS 15,85
PROGRAM
@ SIMPLE TO USE: Obtain ~Daily Racing Form™ the day before the races and answer the 10 ANNUITY EVALUATION 14.95
questions about each horse. Run the program and your computer will print out the odds for FILE MANAGER 4.95
all horses in each race. COMPUTER POWER gives you the advantage!
® YOU GET 1) Cassette BANK STATEMENT BALANCER 4%55
2) Listing of BASIC program for use with any computer CHECKBOOK SIMULATOR 4,
3) Ilnslrucnons on how to get the needed data from the *'Daily Racing Form DEPRECIATION STRAIGHT LINE 4,95
4) Tips on using the odds generated by the program
5) Sample form to simplify entering dale for eac% race DEPRECIATION DECLINING BALANCE 5.95
—————————— MAIL COUPON OR CALL TODAY — — — — — — — — — DEPRECIATION ACRS 16.95
3G COMPANY, INC. DEPT. S (503) 357-5607 DIET PLAN 12.55
RT. 3, BOX 28A, GASTON, OR 97119 HOME BUDGET 15.95
Yes, | want to use my computer for FUN and PROFIT. Please send me programs HOME INVENTORY 14.95
al $24.95 each. Circle the cassette you need PET/CBM VIC-20 Com ore !4‘05
Sincla 1000 Al TRS-80 Color C HOME PAVADLES 5
il ok : 0 Spesd & HOME EQUITY EVALUATION 14.95
Apple (£pple Disk available—add $5.00) I REAL ESTATE INVESTING 15.95
i M A
Enclosed is: (] check or money order [ ] MasterCard [ Visa & SAVINGS INVESTMENT ANALYSIS 15.05
. S IRS 1040 LONG FORM 29.95
T " IRS 1040A SHORT FORM & 1040 EZ 24.95
NAME INCOME TAX PROJECTIONS 16.95
ook IRA ANALYSIS 14.95
NAME TOTAL YOUR PRICE
cITy STATE e ADDRESS POSTAGE/HANDLING 3.00
START USING YOUR COMPUTER FOR o S
CIRCLE 18 ON READER SERVICE CARD
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Book Review

Computer Battlegames and
Computer Space Games

Ed Hoornaert

Computer Battlegames and Computer
Spacegames by Daniel Isaamen and Jenny
Tyler. Hayes Books. $4.95 each
(Canadian).

My kids like computers. Four-year old
Chris enjoys banging on the keys. Seven-
year old Scott likes games, but is also
quite interested in programming. He will
work hard and long trying a program of
his own, or typing in a program from a
book or magazine. Unfortunately, there
are few books for young users like Scott.
So this pair from England is all the more
welcome for ZX/TS users.

Computer Battlegames and Computer
Spacegames share the same format. The
heart of each book consists of listings of
about a dozen short games. Each listing is
designed to work on a ZX81 or Timex
Sinclair 1000, but “translations” are in-
cluded for the Spectrum, BBC micro,
TRS 80, Apple, and Vic 20. There are

Ed Hoornaert, RR2, Box 3206, Clearwater, B.C.,
Canada VOE 1NO.

also brief sections about adding to the
programs, writing your own programs,
and a summary of Basic.

Every effort has been taken to make
the books attractive. The full color illu-
strations are very well done. The inevi-
table cute little robots appear throughout
the books, making program operation
clearer or challenging the child in the
Puzzle Corner. All in all, the books are
quite appealing.

However, what is underneath the flashy
appearance?

The programs themselves—Robot Mis-
sile, Battle at Traitor Castle, etc.—are
very simple, text oriented games that in
no way live up to their illustrations. After
all, most of them are designed to run in
1K—and SYNC readers know that this
means the user must supply a lot of
imagination!

I believe this simplicity is intentional
though. Your child will probably spend
as much time and get as much enjoyment
from entering the programs as from play-
ing them. The listings are essentially edu-

cational—in a fun way.

What, then, can your child learn from
these books?

Let’s start with what the child will not
learn. The books do not attempt to be a
course in Basic, so he will not learn every-
thing he needs to know about program-
ming. He will not learn how to operate
that unique Sinclair keyboard —so be pre-
pared to help out.

Your child will learn how these com-
puter games work. The programs are all
thoroughly explained. Once again,
though, be prepared to help out unless
your youngster has a good computer
background. Your child will also probably
learn ways of improving and changing the
games because of the many hints and
suggestions. After all, the programs are
deliberately simple so that their operation
is clear. The books encourage the child
to think rather than just blindly type in a
listing. And this is really the best thing
about Computer Battlegames and Com-
puter Spacegames—even better than the
pictures! "
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MULTI-SCREEN EXCITEMENT! MAKE AN EMERGENCY
LANDING AT DENVER'S STAPLETON FIELD IN YOUR COM-
MERCIAL JET. § screens of graphics show your progress
through storm clouds, other aircraft, turbulence, mountains.

Navigation beams guide you over downtown Denver to a safe
landing, and taxi to the terminal. Be a hero!

it

A CLASSIC ARCADE/ ADVEN TURE
HIT YOU'LL AGREE WITH THE
REVIEWS - "EXCELLENT EXAMPLE
OF THE NEW GENRE OF ADVEN-
TURE GAMES USING GRAPHICS"
“WILL REKINDLE YOUR INTEREST
TIME AND AGAIN WITH A NEW
FULL-SCREEN PLAY FIELD.”

CHALLENGE AND DELIGHT
YOU ..." Strike it rich by cracking the
motherload. The old miner left all
you need — — his last will, flares,
spikes, a lantern and a pickaxe
9 markers. Be lucky !!!!

HIT GAME !!! THE FIRST
FULLACTION-GRAPHICS
FOOTBALL GAME. Nota
text game. Fast M.C.
action, 11 defenders, 8
formations, 1 - 2 player.

WIN A GOLD MEDAL. SUPER
FAST M.C. ACTION. INCREDIBLE
8 MILE BOBSLED COURSE. Sur-
vive the qualifying run, then race
two heats for the best combined
scores vs 100 competitors.

To experience these remarkable games just sent 89.95 per game (we pay postage) to Syncware, P.O. Box 5177, Dept. 8,
El Monte, Cal. 91734. All games require 16K. All games ©1983, SNORTH. Immediate delivery.
CIRCLE 56 ON READER SERVICE CARD 16K TS1000/ZX81
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Narduare tips

For our “Hardware Tips” department we have asked Robert Hartung to comment
on some letters from our readers. Since he had only the information given in the
letters to work with, he cannot guarantee his answers. Rather his responses should
be regarded as suggestions to help look for the answers. In most cases more details
would be required in order to give a fuller answer. Any hardware changes are
undertaken strictly at the reader’s own risk. We welcome comments from readers
on these problems also.

LOADing Problems

Recorder Output

I have been unable to load with a GE 3-
5105 recorder or a new Panasonic even
after trying all the suggestions in Sinclair’s
“Loading and saving with your ZX81
Computer.” According to Sinclair’s tech-
nical note, the recorder must output 5-6
volts. The GE output had 2-3 volts, and
the Panasonic 2.5 volts. I believe this is
the problem. However, the TV screen
does go through the loading sequence.

D Tauttle

5821 Natural Bridge

St. Louis, MO 63120
Comment:

I have had good results on three ZX
computers using a very ancient Lafayette
as well as Radio Shack CTR-41, CTR-57,
and GE 5005 cassette recorders. So the
fault may not lie in the recorders you
have tried.

An LED connected across the two leads
of the LOAD cable at the EAR plug lugs
should be lighted when a program tape is
played back for LOADing, with only oc-
casional flickers.

If this checks out OK, then it is possible
there is inadequate filtering of the DC
power to the computer, or that your
particular ZX81 is sensitive to the voltage
drop imposed by the additional load of
the RAM pack.

SAVE a program to tape, then play it
back at normal volume through the cas-
sette player speaker. If in the 5-second
silent lead-in portion you hear a high-
pitched whistle, similar to the horizontal-
sweep frequency of a TV, this oscillation
may be masking out the program signal
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or over-riding the auto-level circuitry used
in most portable recorders. If you can
SAVE and LOAD all right with the RAM
pack detached, connecting a 2200 uF 35
WVDC capacitor between the DC power
cord leads, observing proper polarity,
might raise the effective RMS voltage
enough to stop the oscillation
interference.

LOADing problems can also occur with
program tapes which have been over-
modulated in recording or in copying to
the extent that a sharp definition is lacking
between the rise and fall of signal pulses.
Too high a playback level will also cause
LOAD defaults. An LED shunted across
the LOAD cable leads will show this as a
steady brightness with little or no flicker-
ing. Tape dropouts are indicated by an
interval of reduced brightness as com-
pare with the preceding and following
portions of the same program SAVE.

Recorder Leads

Initially I had to disconnect one or the
other cassette lead when LOADing or
SAVEing. I got rid of the interference
problem by carefully slitting the molded
plastic buttons joining the leads and separ-
ating them.

Andreas Rainwater

Rt. 1, Box 57-A

Coyle, OK 73027
Comment:

Some cassette recorders create an
audio-feedback groundloop with both
LOAD and SAVE cables plugged in. A
4P4T slide switch in a small metal box
with plugs and jacks between the cables
and cassette recorder and an external
mike is a great convenience.

Keyboard Problems

The BREAK/SPACE Key

Is there a hardware modification to
remove the BREAK command from the
SPACE key? This combination is extre-
mely inconvenient at times, especially
when using the INKEY$ function.

Mike Swanson

Box 179, USACC-J, SB

APO San Francisco 96331
Comment:

The only hardware required for the
following routine is a dime over the
SPACE/BREAK key (or a penny if you
are broke). A conditional transfer or a
RETURN line may be added after line 40
if this is a part of a main program or is a
subroutine.

10 REM USE ENTER/NL FOR SPACE

20 PAUSE 40000

30 IF INKEY$=CHRS$ 118 THEN PRI
NT “#";

40 IF INKEY$=CHRS$ 118 THEN PR
INT INKEYS;

50 GOTO 20

Line 40 can also be:

40 IF INKEY$=CHRS$ 64 THEN PR

INT INKEYS;

This prevents unintentional printing of
token words although it is interesting that
the INKEYS function treats the image
quotation mark (SHIFT Q) the same as
the quotation mark (SHIFT P).

Shift lock

I made a shift lock using a Radio Shack
SPST soft feel push on/push off switch
(275-1565). I bored a hole through the left
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edge of the keyboard just above and to
the left of the shift key. There is a small
key free area there. I located the proper
pins on the keyboard ribbon connector
and soldered a wire to the underside of
each. Two ribbon cables come out of the
keyboard. The left consists of 5 ribbons;
the right, 8. I soldered one wire to the
rightmost of the left group and the other
to the third from the right of the right
group. Knowing this beforehand will by-
pass the need to peel off the keyboard for
a look. After putting the switch in the
hole, I soldered the wires to it.

Andreas Rainwater

Rt. 1, Box 57-A

Coyle, OK 73027

Attaching Keyboards and Joysticks

What is the simplest method of attach-
ing a keyboard and a joystick to the ZX81?
How does a ZX81 user know whether a
source is reliable and will ship merchan-
dise in working condition? Will ZX81
hardware/software fit the Spectrum?

Arthur F. Jenson, Chaplain
Office of the Staff Chaplain
US Military Community Activity
Augsburg
APO New York 09178
Comment:

Reputable suppliers of keyboards and
joysticks will provide full instructions for
their products. If possible, use a charge
card for mail-order purchases. If they do
not deliver, the bank tells them you do
not have to pay until they do. The ZX
printer is compatible with the Spectrum,
and loaders are being advertised which
will transfer ZX programs from tape into
the Spectrum.

KBD Signal for TS1000
I have assembled the circuit for the

“Repeat Key Option” in George R. Ingle’s
article in SYNC 2:5, but I need to know
where to pick up the keyboard signal
(KBD) on my TS1000.

Paul W. Stuehn

31690 Cowan, A12-205

Westland, MI 48185

Comment by George R. Ingle:

Although I do not have a “true” ZX81,
the repeater should work on the newer
machines since they use the same key-
board scanning hardware/software that
the MicroAce and ZX80 used.

To connect the repeater to a ZX81,
follow the instructions in the original arti-
cle with the following exceptions:

1) On the ZX81 the keyboard diodes
are numbered D1-D8.

2) The ZX81 does not generate an
external keyboard enable signal. This is
performed by IC1, the SCL.

3) Connect the 74LS02 as shown in
Figure 1. This shows a simple circuit
which should generate the KBD signal
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required by the 74LS44 buffer to operate
the keyboard normally for the ZX81 and
TS1000.

Power Supply Problems

Overheating and Crashes

In West Germany the OEM adapter we
got with the ZX81 becomes very hot
within just a few minutes of use. We have
to use a 500 watt transformer which in
turn plugs into our 220V wall socket. Is
this heat responsible for the many pro-
gram crashes we experience? Is there any
way to minimize the heat? What do you
recommend to minimize or eliminate con-
stant program crashes? I have looked at
QSAVE and the Baby BBU.

Arthur F. Jenson, Chaplain
Office of the Staff Chaplain
US Military Community Activity
Augsburg
APO New York 09178
Comment:

The best approach for the power supply
problem probably is to build your own.
Obtain a 220V/9V or 220V/12.6V trans-
former of at least 1.5 to 2-A rating. Con-
nect a 4-A 100 PIV bridge to the output
of the transformer. Connect a 4400 uF or
5000 uF 50 WVDC filter capacitor across
the DC leads of the bridge, observing
proper polarity. Run the output of the
bridge through a 7805 voltage regulator
set for 9V as shown in SYNC 3:2, p. 68
(isolate the regulator from heatsink and
ground and insert a 680 resistor in series
between the ground lug and ground (-) for
9V only). Include a 1-A inline fuse in the
AC input to the transformer.

The most common answers for the
problem of crashes are covered elsewhere
in this column: Make sure you have good
connections with the RAM pack; use a
regulated, well-filtered power supply to
elminate problems from the power
source, unless you have main power out-
ages, of course; preregulate the DC power
to the computer to prevent component
overheating.

Loose Plugs
The cable plugs and power supply line
are always loose. Is there any source of

Figure 1.

male plugs (with screw threads) that fit the
UK jacks?

K. D. Streetman

Mail Stop 263, PO Box P

Oak Ridge, TN 37830
Comment:

Standard mini-plugs, such as Radio
Shack 274-286 or 287, will fit the jacks
better, in fact, than the originals I re-
ceived with my computer, which were a
bit too long for the jacks.

An in-line switch in the DC power cord,
such as the Radio Shack 61-2713 sug-
gested by Andreas Rainwater, will save
wear-and-tear on the jacks.

For my own setup, I have the computer
power supply, TV, and two cassette re-
corders plugged into a switched power-
strip, with a lever-type microswitch at the
computer as a “panic-switch” when a trial
ML routine crashes or takes off to cloud
cuckoo land.

Plugs and on/off
The power plug seemed to be wearing
rapidly due to the lack of an on/off
switch. Installing a lamp cord switch on
the line provides one. The power cord is
not large enough to be pierced by the
prongs for installation; it must be pushed
onto them. The switch should be available
for less than a dollar at most discount
houses. I used a Radio Shack 61-2713A.
Since the 7805 IC (voltage regulator)

works fine on any input voltage from 8-
20VDC, a special portable or uninter-
ruptable power supply is not needed. The
computer can run directly off any 12V
battery. At home one can use a battery in
conjunction with a small trickle charger
as an uninterruptable power supply. The
jack plug on the Sinclair is tip positive
like most 9V plugs. It is a good idea to
add a 3A diode in line for safety’s sake. If
you plan to use the computer in such a
configuration for any extended period of
time, it is a good idea to externalize the
7805 as Stephen Turner did (SYNC 3:1).
Running on 12VDC clears up the display
so well that it is worth doing for that
reason alone.

Andreas Rainwater

Rt. 1, Box 57-A

Coyle, OK 73027

Pin 14: +5V (Vce)
Pin 7: OV (Vdd)

ICA  74LS02 QUAD NOR, 2 INPUT

IORQ Connect to IC3 (Z80 CPU)
Pin 20

RD Connect to IC3
Pin 21

A0 Connect to IC3
Pin 30
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Comment:

These suggestions are good, but there
is one major problem: If the power mini-
plug were to be connected to or discon-
nected from the computer jack with the
full amperage of the battery applied
across the jack contacts, the results could
be disasterous. An in-line 1A fuse with an
external 7805 voltage regulator, or at least
the fuse, should be added in the power
line from the 12V battery for short-circuit
protection. The on-board 7805 should be
left in place and the out-board 7805 ad-
justed to 9V by floating (isolating) its
mounting tab from ground and inserting
a 680 resistor in series between its ground
lug and ground (-). See SYNC 3:4, p.
68. While the 7800, 317, and 350 types
of voltage regulators do have built-in ther-
mal and short-circuit protection, I have
had them fail into a dead short internally
along with the filter capacitor of a power
supply when subjected to voltage spikes
from repeated switching transients. A fuse
is very cheap protection.

Regulated Voltage Questions

These questions have arisen in response
to my article on “A Regulated-Voltage
Power Adaptor” (SYNC 3:2).

Question: Is it safe to switch from one
voltage to the other with power applied
to the computer?

Comment:

Because the pre-regulator limits voltage
input to the onboard regulator to 9V
maximum while the unregulated VDC
from your AC adaptor may attain peaks
of 13V (or higher transient spikes) when
the power plug is withdrawn and rein-
serted, the pre-regulation provides pro-
tection for the onboard capacitors and
other components which are rated for
16V.

Question: Why is switching to a higher
voltage for SAVE suggested when my
computer SAVEs and LOADs at the low-
er voltage?

Question: Is the on-board regulator still
used?

Comment:

I suggested the 7-9VDC pre-regulating
adaptor for two reasons:

1) Since some users may not want to
make any changes inside the computer
while using a variety of alternative DC
power sources, most of the voltage-
regulation heat must be dissipated outside
the computer. The 5V on-board voltage
regulator must be used with this adaptor
when the 7805 or LM-350T regulators are
set as described, but the on-board regulator
may be removed, subject to the following
exception: if the adaptor regulator is set
to exactly 5V.

2) If the unregulated power input to
the computer jack drops below 8.5-9VDC
during the SAVE mode, some 16K RAM
packs, such as the Sinclair with voltage-
regulation on-board the pack, may develop
a high audio-frequency oscillation. This
may interfere with the SAVE program
signal on some tape recorders by drifting
in frequency into the upper range of the
audio signals being recorded. Some packs
crash or cease functioning altogether.

Interfacing Problems

The ZX Printer and a Vic-20
Is it possible to interface a ZX Printer
to a Vic-20?
Brent Myers
PO Box 564
Tuscarawas, OH 44682
Comment:

It is possible to construct circuitry to
interface any printer to any complete
computer. However, the ZX printer is
designed to receive output of the actual
character dot patterns through the 1/O
port of the ZX/TS computers while most
other printers are designed for standard
ASCII codes. I do not have any infor-
mation on interfacing it with the Vic-20,
but perhaps some S YNC reader has don
this. "]

ol 0P EYE STHI

THE ORIGINAL VIDEO REVERSER
Eliminates unnecessary light emission by
displaying white characters on a black
background. Diminishs display distortion
from other sources. Uses all high speed
components. Small-fits inside case. A
switch may be added to change between
normal and reversed screen. USES NO
MEMORY. ... $14.95

BIORHYTHMS

Know your good days . . . . Know your bad
days Know the days you should stay in
bed. Biorhythms is a program that com-
putes andplotsthree of your everchanging
life functions for any time after your birth.
For 16K RAM. $7.95

FOOTBALL — A GAME OF STRATEGY

This complete football simulation lets you make all the
coaching decisions, while the computer refs the game,
runs the scoreboard, and even pnnts out a stat sheet at
the end of the game! Play against a fnend or the com-
puter. For 16K RAM $7.95

SEND TO: SIGHT AND SOUND ELECTRONICS
1120 Bailey Hill Rd # 10
Eugene, OR 97402
(503) 485-6274

All prices include shipping and handling

Please add $3.00 for C.O.D. orders

If paying by check or money order, indicate amount
enclosed

I by Master Card or Visa, complete the following

Exp. Date Card # Bank #(MC only)
PHONE IN CREDIT CARDS FOR RUSH DELIVERY

Enclose self addressed stamped envelope for free
catalog
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Partial Pascal

Structured Programming
Partial Pascal’s IF is a full IF condi-
tion THEN one or more statements with
optional ELSE one or more statements.
The CASE statement selects among
many alternatives. Programs can loop
by testing a condition at the top of a loop,
testing at the bottom or bumping a vari-
able using FOR TO. FUNCTIONSs and
PROCEDURES (subroutines) can have
parameters, their own temporary vari-

ables and their own subroutines.

Device Independence
Partial Pascal programs can write data
to tape, just like to the screen or printer.
And data on tape can be read back in by
any Partial Pascal program.

Full-screen Editor

The editor gives full cursor control over
a 22-line window into your program or
data. Commands include insert/delete
character, move window up/down, insert/
delete line (no line numbers, so a new line
can go anywhere), save, load or merge
from tape, and more.

The Partial Pascal programming pack-
age includes editor, compiler, example
programs, run-time interpreter and user
manual. Partial Pascal is a subject of ISO
Pascal without record, set, label, goto
and reals.
16K ZX81 or TS1000 reqd. $30 postpaid

Semper Software
1569 Brittany Court Wheaton, IL 60187

NEW FAST ACTION

GAME!

TUNNELING

by Tony Synder

W Build traps and Blockades
to outwit the enemy

W Over 100 levels of play!
B Works on any T/S 1000.

WaterWares
6115 10th Ave. So. @ Mpls., MN 55416

Please send me:

|
: TUNNELING game(s) for the :
IT/S 1000 2K at $14.95 ea. |
| Name AR
| |
| Address |

|

|

(Please Print) |




MESOLINCES

The “Resources” column lists new products and services for users of Sinclair and
Timex Sinclair computers. Suppliers and users are invited to send brief product
descriptions including software format and details for ordering to: Resources,
SYNC Magazine, 39 E. Hanover Ave., Morris Plains, NJ 07950.

All programs in this listing require the 8K ROM and 16K RAM unless otherwise
noted. “CC" indicates cassette format.

Loading Aids/
Accessories

Cassette  Recorder
Tape

Helps align mono cassette re-
corder head for best results, check

tape speed and path. Jeweller’s

Alignment

screwdriver is the only tool
needed.
Hilderbay Loading Aid

Get the loading volume just right
the first time every time; usually
finds dropouts; compare the quality
of different makes of tape; locate
tape files on tapes with several files.
Plug into ear socket of computer;
plug ear lead into HLA.

Hilderbay, Ltd.

8/10 Parkway

Regents Park

London NW1 7AA, UK.

Assemblers/Disas -
semblers/Compilers

TS1000/ZX81 Disassembler

Displays and prints disassembled
listings or hexadecimal dumps. Dis-
assembles full instruction set using
standard Zilog mnemonics. Mem-
ory examine, search and modify.
LOAD and STOP any program for
disassembly or backup. Occupies
3.5K. MC utility; loads anywhere
in memory. CC and instructions:
$14.95 pp.

Scientific Software

6 W. 61 Terr.

Kansas City, MO 64113

Assembler in Basic
Provides for use of labels, absol-
ute jumps, relative jumps, vari-

100

LG

ables, text, some expression evalu-
ation, and editing of original as-
sembly text (stored in REMark
statement). “Double-pass” assem-
bler. Enter mnemonics with op
codes. Cannot handle IX or IY
commands; modifications pending.
3 page listing: $1.50 plus long
SASE.

John Richard Coffey

PO Box 448

Scottsburg, IN 47170

Printers and Aids

Screen Copy Program

Allows Spectrum screen to be
copied onto a Tandy CGP-115 four
color printer/plotter when used with
Softest CGP-115 interface. Scans
screen horizontally and sends printer
information to Tandy printer. Colors
mapped to printer’s four colors.
Program: $15; interface: $75.

Softest

10 Richmond Ln.

Romsey, Hants

UK. SO5 8LA

PI2040 Printer Interface
PC2040 Printer Cable

Solves the interface problems of
connecting the TS2040 printer to a
TS1000 computer with Memotech
and other non-Timex add-ons; tested
with all Memotech products and
several other add-ons not compatible
with the TS2040; comes with PC2040
36 flat ribbon cable; expansion
connector for add-ons. $37.50 plus
$2.50 s&h. V/MC orders: 1-800-
458-5858, x577 (in CO: 1-800458-
4545, x577).

Compumentor

Suite 405, 1919 14th St.

Boulder, CO 80302

Boards/Interfaces

Brother EP-20 and TS1000

Adapt a Brother EP-20 electronic
typewriter for use as a ZX printer.
Schematics and information on elec-
tronic and mechanical principles
of operation: $5.

Jon Glazer

PO Box 31

Horse Creek, CA 96045

1/0 Board (2401)

Designed for the Spectrum owner
who wants to do I/0 circuit design;
8 bit port; large prototyping area;
description and application infor-
mation on how to build multi-
channel sound generator. $29.95.

Elcomp

53 Redrock Ln.

Pomona, CA 91766

(714) 623-8314

FDZX1 Interface Board

Enables use of TS/ZX computers
in automated measurement, data
acquisition, instrument control ap-
plications. Fully buffered address,
data, and control buses for I/0; 6
decoded device codes; 2 14-
conductor, 6" cables to connect
interface to other boards. Write
for further information. Kit: $69.95;
assembled: $99.95. $2 s&h. V/MC.

Group Technology, Ltd.

PO Box 87

Check, VA 24072

(703) 651-3153

Mathematics

Compu-Stat

General statistics program; cal-
culates most descriptive statistics,
graphs frequency distributions, and
generates 3 tests of statistical in-

ference; includes mean, median,
95 percent confidence limits, stand-
ard deviation, variance, range, high
and low values, standard error of
the mean, and (if more than one
set of data) Student’s t, Mann-
Whitney U, or simple ANOVA.
Manual and CC: $9.95.
Computercraft
156 Drakes Ln.
Summertown, TN 38483
(615) 984-3571

Multiple Linear Regression (S 026)

Computes correlation matrix, its
inverse, regression coefficients,
ANOVA, multiple R and coefficient
of determination for up to 15 inde-
pendent variables and 30 obser-
vations. Listing: $4 pp.; add $3 for
CC. SASE for catalog.

Division Quiz (S 004)

Up to 25 random division prob-
lems. Maximum 4 digit divident; 3
digit divisor. Modification for
changing skill. Listing: $2 pp.; add
$3 for CC. SASE for catalog.

3 Factor ANOVA with Interaction
(S 021)

Evaluates ANOV A where a single
subject is exposed to one level for
each factor; up to 5 levels of treat-
ment per factor; up to 5 subjects
per cell. 7 F-statistics are tested by
an error term. Listing: $2.50 pp.;
add $3 for CC. SASE for catalog.

Ako Tech, Dept. SL1

1613 Dayton Rd.

West Hyattsville, MD 20783

Electronics/Radio
Electronics

Use your computer in your elec-
tronics work : Ohm's law and power
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dissipation, resistor/capacitor net-
work calculations, astable/monstable
“555” timer circuit, transistor amp-
lifiers, power supplies, and other
time consuming calculations. For
free information write:

JPR Software, Inc.

PO Box 4155

Winter Park, FL 32793

Programming Aids

Toolkit

8 routines: Renumber, search and
replace, search and list, free (bytes
left); graphics: hypergraphics mode,
fill, reverse; tape routine.

JRS Software

19 Wayside Ave.

Worthing, BN13 3JU

UK.

Step

Debugging tool for Basic pro-
grammers; provides single stepping
through program lines or conditional
or loop breakpoints; the Basic dis-
play and reports on up to 15 ex-
pressions are available after each
step. MC; fits into upper 3K of
16K RAM. CC: $14.95.

Z-Tools

MC extension to Basic; allows
you to: merge, renumber, copy or
delete blocks of lines, verify tape
against memory. 2 versions: upper
2K of 16K RAM and the 8-10K
block of an expanded memory. CC:
$14.95.

SINWare

Box 8032

Santa Fe, NM 87504

Graphics

Compu-Sketch (2K RAM)
Easily draw pictures of any sort
on your screen. CC: $3; listing: $1.
Skelly Computer Programming
50 Riverside Dr., Camelot
Lake Placid, NY 12946

Graphics Drawer: $14.95; Pixel
Drawer: $14.95.

New software line for the ZX/TS
computers. 16K. Free 28 page cat-
alog describes the line.

Dynacomp, Inc.

1427 Monroe Ave.

Rochester, NY 14618

(716) 442-8960

Hi Res Printer Graphics

Collection of MC utilities; 256 x
192 resolution on TS2040 or ZX
Printer; includes plotting points,
point to point line drawing, mixing
hi-res and keyboard characters, full
screen drawing. Reverse side:
LEASTHR: weighted least squares
linear regression analysis routine;
outputs hi res straight line graphs
calculated from x,y coordinates of
data. CC: $10 pp.

Hi-Res Graphics Plans: Complete

plans for building 256 x 192 hardware
addition for hi-res display: $6.50 pp.
G. Russell Electronics
RD 1, Box 539
Centre Hall, PA 16828

Graphics Toolkit

23 routines including: DRAW,
UNDRAW, FOREGROUND ON,
FOREGROUND OFF, BORDER,
UNBORDER, FILL, EDITPRINT,
UPSCROLL, DOWNSCROLL,
RIGHTSCROLL, LEFTSCROLL.

JRS Software

19 Wayside Ave.

Worthing, BN13 3JU U.K.

U.K. to U.S.

Quicksilva, Inc.

Quicksilva has set up a North
American operation to market and
manufacture its product line.

Quicksilva, Inc.

426 W. Nakoma

San Antonio, TX

(512) 492-8054

Downsway Electronics, Ltd.

Downsway has set up a new fa-
cility in Indio, Cal., to produce its
computer products including soft-
ware for the TS/ZX, Vic-20, and
Commodore 64 computers, TS/ZX
and Vic 20 RAM packs, the Jupiter
Ace and accessories.

Downsway California Inc.

81824/D6 Trader PI.

Indio, CA 92201

(619) 342-1223

Education Games/
Programs

Math Quiz

Quiz yourself in addition, sub-
traction, multiplication, and division.
Three levels of difficulty. CC: $3;
listing: $1.

Skelly Computer Programming

50 Riverside Dr., Camelot

Lake Placid, NY 12946

The Chemistry Tutor

Learn the more difficult concepts
of introductory chemistry: writing
chemical formulas, naming com-
pound formulas, molegram-
molecule conversion, balancing
chemical equations, stoichiometry
problems, gas equations. CC: $16.

H. R. Brady

301 Pine St.

Neptune Beach, FL 32233

Gradebook

Teacher’s class records: alpha-
betize names; record exam, quiz,
and other scores; assign weights to
scores; statistical functions; curves;
output to screen or printer. CC:
$12.95. Sent Express Mail for $10
s&h.

Robotec, Inc.

S9CSt.

Ampoint Industrial Park

Perrysburg, OH 43551
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THE ZX
COMPILER

generates a machine code program from one written in

an integer subset of Timex/Sinclair Basic
greatly increases program speed
machine code may reside anywhere in memory

commands/functions

DIM RAND
FOR/NEXT CLS

LET COPY
IFITHEN SCROLL
GOTO AND. OR
GOSUB/RETURN NOT
PRINT ABS
LPRINT SGN
PLOT/UNPLOT USR
POKE RND
STOP PEEK
FAST INKEYS
SLOW MOD
PAUSE AT & TAB
INPUT

both versions
on one cassette

THE ZX

- 256 variables (two

letters)

- 26 single DIM arrays
- 16 bit arithemetic
- PRINT & INPUT in

hex or decimal

- modulus function

- Hi and lo memory

versions
(23-32k & 12-16k)

$25.00

ASSEMBLER & DISASSEMBLER

newly revised, one 4k program does all this:
- assembles standard mnemonics to machine code,

source
code in

REM statements

- generates hex or decimal disassemblies to screen or

printer

- allows hex or decimal editing of memory

- binary SAVE and LOAD files

- generates a REM statement of any size
- supplied in two versions, as compiler

ZX ASSEMBLER/DISASSEMBLER

small parts, and instructions

both versions
on one cassette

$20.00

SOFTWARE ON EPROM

one 2764 (hali blown) or one 2732A (please specify)
fits cartridge below
ZX COMPILER

$30.00
$25.00

EPROM CARTRIDGE KIT

plug-in, uncased board holds one 2716, 2732, or 2764
mapped 0-16k, jumper selectable, kit includes board
decoder chip, 28-pin socket, ZX connector, tailpiece,

THE ZX

Kit $18.00

SERIAL PRINTER INTERFACE
plans and listing

RS-232 ASC Il output thru MIC port. hardware cost about
$10—256 bytes of machine code prints, characters, str-

inas & listings. One connection within case.

*5.00

CINAGRO SOFTWARE
(formerly Bob Berch)

155 Seventh St.
Rochester, N.Y. 14609

all prices include US shipping ¢ NYS residents
add 7% tax
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Astronomy

Ephemeris V

Deluxe 100 year planet finder:
right ascension, azimuth, declination,
altitude, constellation; graphic rep-
resentation; accurate anywhere on
earth. CC: $14.95. Sent Express Mail
for $10 s&h.

Robotec, Inc.

59 C St.

Ampoint Industrial Park

Perrysburg, OH 43551

Robotics

X-1 Home Robot Kit

Moves at speed of slow walk;
on-board computer control by
TS1000; hearing sense, human-
approaching detection and alarm;
obstacle sensing; ambient light
sensing; 8 channel remote Radio
Control; connect to TV and play
games through the Robot. Kit:
$299.95.

Droid-Bug Kit

Runs around; senses objects and
changes direction; teaches basic
robot construction. Kit: $99.95.

Catalog of Personal Robot
Publications, plans, kits, and all
the parts to build your own robot
from scratch. Start-up hobby pack-
age: Information package, photos,

catalog, club membership: $5, re-
fundable with first order.

Eugene Lally

General Manager

Robot Shack

PO Box 582

El Toro, CA 92630

(714) 768-5798

Business/
Household Programs

Stock Market

Play the stock market at home
without investing a cent; lets you
buy and sell various stocks; learn
at your own pace the details of
various stock market functions such
as buying on margin, short-selling,
options to buy via warrants; learn
and practice proven strategies; test
your strategies. CC: $10 pp.

Biocal Software Inc.

167 Wilson St.

Petaluma, CA 94952

How to Make Good Investments
Course 1 in a series of courses
on investment and financial analysis.
Covers the same material as covered
in business schools with some prac-
tical techniques. Programs and
examples as learning aids and tools
for later investment. Ideal for be-
ginner or occasional investor. 50

page text and CC: $39.95.

Specify TS1000 version. Pur-
chasers of TS1000 software not
compatible with future TS com-
puters will be able to buy the same
software upgraded at cost.

The Wizards

PO Box 7118

The Woodlands, TX 77387

Checkbook: $14.95; Data Filer:
$19.95; Phone Book: $12.95.

New software line for the ZX /TS
computers. 16K. Free 28 page cat-
alog describes the line.

Dynacomp, Inc.

1427 Monroe Ave.

Rochester, NY 14618

(716) 442-8960

Gene-Pro

A genealogical data storage pro-
gram. Holds pertinent information
to great, great grand parents. For
family genealogists. $12.95.

D. LaBue

DML Software

14 Wick Rd.

E. Brunswick, NJ 08816

Techni-Stock Software System
Technical stock analysis to predict
stock and market movements. 6
functions: input price-volume data
from worksheet; update data; 16
week data listing; detailed price-

volume data chart; technical analysis
evaluation based on statistical aver-
ages, moving average trends, price
momentum. Looseleaf notebook
manual and CC. Send names of
your favorite 6 stocks and $34.95
plus $3 s&h.

Toco Technology

PO Box 98

Santa Claus, IN 47579

Power Supplies

Kleen Line Security

Modem protection to suppress
telephone line spikes caused by
lightning, spherics, or phone office
switch gear. 2 stage semi-conductor
and gas discharge tube suppression
techniques. Write for further
details.

Electronic Specialists, Inc.

171 S. Main St., PO Box 389

Natick, MA 01760

(617) 655-1532

Surge Clamping Diodes

21" W x 38" L maximum di-
mensions. 1" leads. 5V TTL. $4.25.
11.1V for Vsupp. less than or equal
to 11.1V, 15.5V for Vsupp less than
or equal to 15.3V. $4.50. 35,000
faster than M.O.V s. Prices include
postage and instructions.

Matthew Zenkar

142 Holcroft Rd.

Rochester, NY 14612

o-fer

goes,
stores,
changes,
48-64K
BUILT-IN EDITOR SeorChes '
AND/OR/NOT SEARCHES compares,
COMPRESSED DATA FORMATS f' d
REPEATING GROUPS INas,
VARIABLE LENGTH RECORDS
MULTI SCREEN 1/0 formats ¥
SEARCH BY HEADING OR FREE TEXT reports .

A PROFESSIONAL DATABASE SYSTEM FOR
TIMEX 1000 USERS

go-fer I

Dealer Inquiries Welcome!

~Tape System with up to 20 fields per file and full
repeating group capability. 10 min play-pause-
play audio guides you through the manual.
@ $35.00

go-fer II -Our AERCO disk-based system with up to 1750
files per diskette and LIMITLESS potential with
multiple diskettes. @ $100.00

26 page instruction manual included.
ORDER NOW!

SPEEDWARE
Box 19138
Austin; TX 78760
phone: 512/447-8087
Mastercharge & Visa Accepted

postage paid
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classified ads

CLASSIFIED RATES: Per Word, 15 Word Mini-
mum $1.35. GENERAL INFORMATION: Prepay-
ment discounts available. Payment must
accompany order except credit card—Am. Ex.,
Diners, MC, VISA (include exp. date)—or ac-
credited ad agency insertions. Copy subject to
publisher’s approval; must be typewritten or
printed. First word set in caps. Advertisers using
P.O. Boxes MUST supply permanent address and
telephone number. Orders not acknowledged.
They will appear in next available issue after re-
ceipt. Send order & remittance to: Classified Ad-
vertising, SYNC Magazine, 1 Park Avenue, New
York, NY 10016. To charge your ad to a major credit
card, call Lois Price at (212) 725-7226. For Cus-
tomer Service, call (212) 725-4312.

SOFTWARE

LET YOUR TS/1000 be more than a toy. FREE catalog
of over 100 programs: business, engineering. UAS,
Box 612, Haddonfield, NJ 08033.

EXCALIBER ENTERPRISES HAS SOFTWARE for your
TIMEX/SINCLAIR 1000. We also carry official com-
pany and third party software for Commodore-64, VIC-
20, Texas Instruments 99-4/A, and Atari home com-
puters. Hardware peripherals also available. Write for
a free catalog. Excaliber Enterprises, Box 4775, Riv-
erside, CA 92514. (714) 359-8567.

FREE CATALOG!

Send for your FREE Creative Comput-
1ng Catalog of books, buyer's guides,
and more' Write 10
Creative Computing Catalog
DepNA1 X 39 East Hanover Ave
Morns Plains, NJ 07950




Books

Introduction to Computer Pro-
gramming (TS1000)
By Dr. Roger C. Palmer

Course notes developed " for
UCLA Extension Course x414 for
adult students without experience
in computers or programming.
Includes: Writing a program, pro-
gram control (GOTO and FOR-
NEXT); characters, codes, graphics;
arrays; sorting; retrieval. 117 pp.;
8 1/2 x 11; $20 student ed.; $24
trade ed. with binder.

Cibbarelli & Associates, Inc.

11684 Ventura Blvd., Suite 295

Studio City, CA 91604

(213) 760-8110

The Elementary Timex Sinclair

Step-bystep chapters lead you
through the process of hooking up
the computer, loading and saving
programs, creating graphics, music,
and all kinds of utilities. By the
time you are finished, you will be
writing and using Basic programs.
$14.95.

Datamost, Inc.

8943 Fullbright Ave.

Chatsworth, CA 91311-2750

(213) 709-1202

The Timex Sinclair Ideabook
By David H. Ahl

50 educational programs demon-
strate problem solving techniques
in mathematics, science, and busi-
ness. 10 chapters deal with problem
solving by formulas and repetitive
trials, convergence, recursion, com-
pounding, probability, geometry,
science, simulations, and drill and
practice. $6.95 plus $2 s&h.

Creative Computing Press

39 E. Hanover Ave.

Morris Plains, NJ 07950

The Microcomputer User'’s Book
of Tape Recording
By Hilderbay, Ltd.

Tells how your tape system should
work; how to choose a tape re-
corder, test and adjust it, keep it in
good condition, select and care for
tapes, make reliable recordings, load
difficult tapes; how a tape recorder
works. 60 pp. £2.90.

Hilderbay, Ltd.

8/10 Parkway

Regents Park

London NW1 7AA, UK.

Solutions (1K RAM)

Solutions to the end-of-chapter
exercises in The Complete Sinclair
ZX81 and Timex TS1000 Basic
Course published by Melbourne
House. Hard copy program listings:
$5.

Jack Carson

11200 Lockwood Dr., No. 307

Silver Spring, MD 20901

ZX81 Horizon
By Adrian Watney

Programming instructional book
aimed at those ready to exploit the
16K RAM pack. 4 long programs
with detailed analysis of how the
lines and routines work. Programs
on CC.

Uitgeverij Wolfkamp

POSTBUS 70254

(1007KG) Amsterdam

Netherlands

ZX81/Timex Programming in Basic
and Machine Language
By Ekkehard Floegel

Programs listings and information.
Chapters include: What is program-
ming, programming in Basic and
machine language, games, programs
for school and data management,
connection of a PIO, control pro-
grams, appendix. $9.95.

Elcomp Publishing, Inc.

53 Redrock Ln.

Pomona, CA 91766

Games

Headquarters

Navigate your space ship through
the asteroids to find headquarters.
CC: $3; listing: $1.

Skelly Computer Programming

50 Riverside Dr., Camelot

Lake Placid, NY 12946

Games Megawurm

Arcadelike game which exploits
the graphics capabilities of the
TS/ZX computers.

Focus

Find pairs of characters behind
the grid of a black square. Tests
your memory. You earn or lose
points depending on how retentive
your memory is.

For free information write:

JPR Software, Inc.

PO Box 4155

Winter Park, FL 32793

Guess It

A guessing game with 3 levels of
play with prompting. CC: $3; listing:
$1.

Bird Cage

Put your life savings in the Bird
Cage and try your luck. Exciting
game with excellent graphics. CC:
$5; listing: $2.

Skelly Computer Programming

50 Riverside Dr., Camelot

Lake Placid, NY 12946

Monarch

As ruler of the kingdom you must
make decisions about the use of
land and what will make your people
happy. Make the right decisions
and keep your crown; otherwise
you lose it. Fastload.

November/December 1983 © SYNC

Are You Up To The Challenge?

Forget the mindless zap, zing, and boom of arcade
games. Can you handle the concentration and
mental skill needed to play these games?

e Can you find the treasure before the
bloodthirsty pirates find you?

e Can you find your way out of the four-
dimensional time-warp before your fuel
runs out?

e Will your powers of deduction hold up as
you desperately try to locate the bomb
before it explodes?

Brain Games for Kids and Adults Using
the Timex/Sinclair 1000, 1500 & 2000
is the only way to find out. It's fun. It's entertaining.
It's 26 of the most exciting, challenging educational
games you'll find in one book. It's a new way to learn
about mathematics while you play! With each
game written in just 1K of memory, this remarkable
book packs an enormous amount of informationina
few lines of code to give you more than games alone.
It's a learning tool! You can guess at the solutions or
work them out logically—either way you'll pick up
some very practical knowledge. It couldn’t be easier
or more challenging! No matter what your age or
experience, a little concentration and imagination
is all you need.

The challenge is yours.

Get ready for Brain Games!

Brain Games For Kids and Adults Using
the Timex/Sinclair 1000, 1500 & 2000
by John Stephenson, PhD.

1984/1SBN: 0-89303-348-0/D3480-3/$9.95

Available at your local bookstore or computer store.
Or call Toll-Free 1-800-638-0220.

= SCISAA R
Robert J. Brady Co., Bowie, Maryland 20715
A Prentice-Hall Publishing and
Communications Company
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Demolition/Ten-Pin

Demolition: You must stop a
moving wall before it reaches the
top of the screen with carefully

the temple and locate the Thruster
and win.
Reston Publishing Co.
TimeWare Marketing

in-a-row in which you play against
the computer-with-a-strategy. CC:
$10.

Protective Devices
No-Zap
Static electricity from your finger
to your computer can give a shock

aimed bombs that destroy the wall 11480 Sunset Hills Rd. Go-Boom and cause data loss on or damage
piece by piece. Ten-Pin: Converts Reston, VA 22090 Move the basket left and right to the computer. Put No-Zap near
your computer to a bowling alley. 800-336-0338 to catch the falling bombs or they your keyboard, run its lead and
Your score depends on how hard will all go-boom. CC: $10. clip to ground, touch the metal
and accurately you send the ball Farmyard Flying point and your static charge passes

down the alley.

Fly the bi-plane through farms
without crashing into the towers.

Special Game Collection
A set of 3 machine code games,

harmlessly to ground. $12.95 plus
$2 s&h.

TimeWare Chess featuring Farmyard Flying, Go- KIS Engineering
Play the computer. Games Pack One (2K RAM) Boom, and Highway, each on its Box 751-S
Boxing has you fighting the com- own cassette. CC: $25. Methuen, MA 01844
CasinoPak 1 puter opponent. Cosmic Attack uses John Riggs
One Armed Bandit: Pull down both skill and response time tokeep 1114 Elaine Controllers
the arm and watch the cherries from being captured. CC: $10. Livermore, CA 94550 Intercontroller
and oranges spin. Blackjack: Beat Unit has 4 grounded socket outlets

your dealer the computer.

Invasion Force

Protect yourself from a giant alien
ship. To get a clear shot at the
ships you must break through the
alien’s force shield and contend with
waves of smaller ships protecting
the mother ship. Quick reflexes.
Fastload.

Escape from Shazzar

Adventure game. Find the temple
because it is the only way to escape,
uncover as much treasure as you
can, find the right keys for the doors.
Avoid deadly fumes, poison, magic,

Games Pack Two (2K RAM)

Draw Poker is much like the
famous card game, but for one
player. Laser Destroyer is a weapon
used to keep Earth save from in-
vaders. CC: $10.

Games Pack Three (2K RAM)

Hangman has the computer select
a word for you to solve. In Spaceship
Lander you try to bring down a
falling spacecraft. CC: $10.

Games Pack Four (2K RAM)

In Speedway your car is racing
for the record length without crash-
ing into the computer’s car. Tic-

Tax Programs

Tax Return Helper, 1983 ed.

5 programs to help fill out Form
1040 and schedules A, B, C, D,
and E. Enter data directly on screen

_ copies of forms. The programs per-

form all computations and even
detect some errors. When you make
a change, all the lines affected by
it are updated on the spot. Cost is
deductible. Available Jan. 1984.
TS1000 (16K RAM): $14; TS2000:
$18. Add $1.50 s&h. $5 off for buyers
of previous editions.

Ksoft

845 Wellner Rd.

providing multitasking control of
devices in home, office, lab, work-
shop. Each socket fully program-
mable; supplies up to 6A (higher
loads possible with relays); LED
indicates state of socket. Timing
can be regular or random; accurate
to .01 second. Uses memory ad-
dresses 8192-8195. Short Basic pro-
gram sets up the control tasks,
sequence, and time intervals. Up
to 4 units can be connected together.
$99.95 (including cables); $4.95 s&h.
Write or call for information:

Intercomputer, Inc.

PO Box 90, Prudential Center

Boston, MA 02199

cave-ins, bottomless pits. Get to Tac-Toe is the popular game three- Naperville, IL 60540 (617) 437-1190 "
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21st CEN

6813 POLK STREET

Hardware

DISKINTERFACE
PERTEC DRIVE

POWER SUPPLY
XEROX CASE

64K RAM

16K RAM

HI RES PACK
PRINTERNINT

EZ-KEY KEYBOARD
HUNTER BOARD
FORTH BOARD N DOC.
SEETHRU INT. COVER
VU MONITOR
STARTING FORTH BOOK
UHF MODULATOR

BMC MONITER
MONITER CONVERSION

$189.95
$225.00
$ 89.95
$ 49.95
$149.95
$ 49.95
$ 99.95
$399.95
$ 84.95
$ 59.95
$ 52.95
$ 1495
$ 19.95
$ 22.00
$ 15.00
$109.95
$ 15.00

MONITER SWIVEL STAND

TIMEX/1000
TIMEX/1500
TIMEX/2068

TIMEX PRINTER
BYTE BACK MODEM

$ 39.95
$ 49.95
$ 79.95
$199.95
$ 89.95
$149.95

TURY

GUTTENBERG, N.J. 07093

21st CENTURY ELECTRONICS
Business Series
A—SALESDATA 2E

16K complete sales storage and
analysis report for up to 30 customers
for a quarter year. Comes in a book
form with a master tape and 2 blanks,
and complete forms documentation. A
hard copy can be made of all the
reports.

B—FILEDATA 2E $28.95

16K not only files names, addresses,
zip, telephone no., but allows you 2
lines of comment per entry. It contains
an alphabetical sort and allows you to
change any part of any entry. A hard
copy can be made of the complete
entry or just the mailing address. All
Series 2E programs come with full
documentation.

C—PAYDATA 2E

16K complete payroll program for 25
people. Includes hard copy mode for
pay stubs, and accountant information,
automatic overtime calculations for
over 40 hrs., and all federal tax deduc-
tions are set in the program. There are
also instructions allowing you to set
your own state taxes. All Series 2E
programs are user friendly.

CIRCLE 72 ON READER SERVICE CARD

$34.95

$34.95

ELECTRONI
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ZX-81/TIMEX

—
e e
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(201) 869-2616

Books and Software

THE SINCLAIR ZX81

PROGRAMMING FOR
REAL APPLICATIONS

ZX-81/TIMEX

BASIC AND MACHINE
PROGRAMMING

STARTING FORTH
BY LEO BRODIE
STARTING FORTH
HARD COVER
MOTHERSHIP
BIORHYTHMS
SUPER CHESS
MASOGS

FINANCIAL MANAGER

THE GAMBLER

FLIGHT SIMULATOR
CHECKBOOK MANAGER
THE FROGGER
UNDERSTANDING BASIC
SALES FILE 16K

SALES FILE 64K
INVENTORY 16K
INVENTORY 64K

$12.95

$ 9.95

$18.00

$22.00

$16.95
$14.95
$19.95
$19.95
$16.95
$14.95
$17.95
$15.95
$17.95
$15.00
$19.95
$19.95
$ 9.95
$ 9.95




AT LAST: THE WHOLE
TRUTH ABOUT FLOPPIES..

Amazing book reveals
all!

How to keep from
brainwashing your disk
SO it never loses it’s, -
memory, !

How fingerprints can
actually damage disks.
Unretouched Kirlian
photographs of UFQ's
(Unidentified Floppy
Objects)! The incredible
importance of making
copies: the Department
of Redundancy Depart-
ment—and what goeson
when it goes on! Power-
ful secret methods that
scientists claim can ac-
tually prevent computer
amnesia! All this, and
much more . ..

In short, it's an 80-
page plain-English,
graphically stunning,
pocket-sized definitive
guide to the care and
feeding of flexible disks.

For The Book, ask your
nearest computer store
that sells Elephant™
disks, and bring along
one and one half earth
dollars.

For the name of the
store, ask us.

ELEPHANT MEMORY
SYSTEMS® Marketed
exclusively by Leading
Edge Products, Inc.,
Information Systems -
and Supplies Division,
55 Providence Highway,
Norwood, MA 02062.Call
toll free 1-800-343-8413,
InMassachusetts, call
collect (617) 769-8150,
Telex 951-624.

TR
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